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For more than 25 years, most local jurisdictions have participated in the
National Flood Insurance Program (NFIP) by adopting and enforcing
floodplain management ordinances or regulations.  The NFIP was created
as a partnership.  The federal government makes NFIP flood insurance
and other federal assistance available to residents and businesses, and
communities agree to regulate mapped flood hazard areas to reduce future
flood damage.

With the publication of the International Building Code®, the Inter-
national Residential Code™, and the rest of the International Code Series
(I-Codes™), the opportunity exists for communities to integrate building
safety and floodplain management.  This guide, Reducing Flood Losses
Through the International Code Series:  Meeting the Requirements of the
National Flood Insurance Program, will help communities decide how
best to accomplish that integration in order to initiate or continue partici-
pation in the National Flood Insurance Program.

The 2000 editions of the I-Codes™ contain provisions that meet the mini-
mum flood resistant design and construction requirements of the NFIP.
These provisions stem from cooperative efforts among the Federal
Emergency Management Agency (FEMA), the American Society of Civil
Engineers (ASCE), and other individuals and organizations.  These
efforts began in 1991 with the development of flood load provisions.
Those load provisions became part of ASCE 7 in 1995, and were
expanded in ASCE 7-98.  The cooperative efforts continued with the
development of ASCE 24-98, a standard for minimum requirements for
flood-resistant design and construction of buildings and structures in
flood hazard areas.  Finally, FEMA and ASCE proposed inclusion of
flood-resistant provisions in the 2000 editions of the IBC® and IRC™.

CChhaapptteerr  11 presents a brief overview of the NFIP, including the benefits
of participation and the implications of choosing not to participate.  The
NFIP is a voluntary program, but its benefits are far-reaching.  Responsi-
bilities of participating communities extend beyond issuance of building
permits, and include administrative and map-related functions.  Technical
assistance and support are available from NFIP State Coordinating
Agencies and FEMA regional offices.
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CChhaapptteerr  22 outlines some broad approaches to managing flood hazard
areas.  As illustrated in Figure 1 (Section 2.5), integrating a community’s
approach with the I-Codes™ involves careful consideration and planning
to reduce overlap of regulations, duplication of effort, and conflicts.  Two
worksheets (pages 2-8 and 2-9) are included to help communities assess
how their current approaches to regulating development in flood hazard
areas and building permits compare with the NFIP requirements.  Also, a
review process is outlined on another worksheet (page 2-10) to facilitate
decisions about appropriate modifications to processes and regulations.

CChhaapptteerr  33 is a collection of topics on the implications of adopting the
I-Codes™ for participation in the NFIP:

� Section 3.1 reviews the NFIP definition of “development” because
the NFIP requires that communities regulate all development in flood
hazard areas, not just buildings and structures.

� Section 3.2 summarizes how the utility-related I-Codes™ address
provisions to protect building support utility systems.

� Section 3.3 briefly outlines the NFIP’s Community Rating System,
which provides discounts on the cost of flood insurance within
communities that adopt regulations that exceed the minimum
requirements of the NFIP.

� Section 3.4 offers explanations and sample building code text
amendments for consideration by communities that may elect to
adopt certain standards that are higher than the minimum
requirements of the NFIP.

� Section 3.5 summarizes the NFIP requirements pertaining to existing
buildings, specifically, how substantial improvements and repair of
substantial damage are to be handled.

� Section 3.6 is a brief explanation of a part of the standard coverage
provided by NFIP flood insurance.  Under specific circumstances,
notably if a flood causes substantial damage, this coverage provides
the owner an additional payment towards the cost of bringing the
building into compliance with the flood resistant provisions.

CChhaapptteerr  44 outlines certain responsibilities that communities assume
when they participate in the NFIP.  While many responsibilities are
incorporated into the I-Codes™, a number of others should be reviewed to
make sure that they are assigned.
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__________
�

__________

When the IBC is
adopted, the IRC™ is
adopted by reference.
If a state or commun-
ity chooses not to
regulate one- and
two-family dwellings
through the IRC™, it
must specifically
exclude the IRC™ in
its Ordinance for
Adoption.  In this
case, for the purpose
of NFIP participation,
the activities regu-
lated by the IRC™

must be covered
elsewhere in a
floodplain manage-
ment ordinance or
regulation.  (See
Table 1 and Section
2.5.)

__________
�

__________

1.1 Purpose of This Guide

This guide is intended to help community officials decide how to inte-
grate the International Codes into their current floodplain development
and regulatory processes in order to meet the requirements to participate
in the National Flood Insurance Program (NFIP).  It is not intended as an
endorsement of any specific approach for achieving effective manage-
ment of flood hazards, nor does it explain the NFIP requirements and how
to administer them.  References and online resources are listed in
Appendix A.

1.2 The I-Codes™ and the NFIP

This guide covers the family of codes known as the International Codes
(I-Codes™) that were developed under the auspices of the International
Code Council (ICC).  Each code in the series either meets or exceeds the
minimum requirements of the NFIP with respect to the scope of each
code:

� The 2000 International Building Code (IBC) meets the minimum
design and construction requirements of the NFIP for all buildings
and structures, including, by reference, one- and two-family
dwellings.  Appendix G addresses other NFIP requirements such as
map-related duties, subdivisions, site work, manufactured homes,
recreational vehicles, and variances.

� The 2000 International Residential Code™ (IRC™) meets the mini-
mum requirements for flood resistant design and construction of one-
and two-family dwellings.

� The 2000 International Plumbing Code meets the minimum re-
quirements for flood resistant design and construction of plumbing
systems.

� The 2000 International Mechanical Code meets the minimum re-
quirements for flood resistant design and construction of mechanical
systems.

� The 2000 International Fuel Gas Code meets the minimum require-
ments for flood resistant design and construction of fuel gas systems.

� The 2000 International Private Sewage Disposal Code meets the
minimum requirements for flood resistant design and construction of
private sewage disposal systems.
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__________
�

__________

For the purposes of
the NFIP and this
guide, the term
“community” means
“any State or area or
political subdivision
thereof, or any Indian
tribe or authorized
tribal organization, or
Alaska Native Village
or authorized native
organization, which
has the authority to
adopt and enforce
floodplain manage-
ment regulations for
the areas within its
jurisdiction.”  Coun-
ties, cities, towns, and
parishes are com-
munities.  In some
states, flood control
districts or planning
districts may meet the
definition if they have
land use authority.

__________
�

__________

Table 1 (page 1-13) lists key provisions of the NFIP that pertain to
buildings.  These provisions are cross-referenced to specific sections of
the codes, related standards, and NFIP resource documents.  Appendices
B and C contain crosswalks of the complete text of the NFIP regulations
and the pertinent sections from the IBC and IRC™, respectively.

1.3 Intended Audience

This guide is intended for officials of any unit of government who are
responsible for regulating land development and building processes.  It is
designed specifically to help those whose agencies are responsible for
regulating floodplain development and those who administer building
codes.  These responsibilities may be under the jurisdiction of a single
agency or distributed among several agencies.  Regardless of how your
community is organized, it is recommended that this guide be reviewed
by every agency that has a role in land development and construction
regulation.

1.4 Where to Get Help

Each state has an office that is designated as the State Coordinating
Agency for the National Flood Insurance Program, commonly referred to
as the “NFIP State Coordinator.”  Information on how to contact the
NFIP State Coordinators and a list of FEMA’s ten regional offices are
included in Appendix D.

FEMA and others have produced numerous documents and publications
related to the NFIP and regulation of flood hazard areas.  Reference and
resource materials, including cited publications and online resources, are
listed in Appendix A.

1.5 Purpose and Overview of the National
Flood Insurance Program

NFIP Purpose.  The original authorizing legislation for the NFIP was
passed in 1968.  Congress expressly found that “a program of flood
insurance can promote the public interest by encouraging sound land use
by minimizing exposure of property to flood losses. . . ”

The NFIP is intended to encourage states and local governments to recog-
nize and incorporate flood hazards in land use and development deci-
sions.  In some communities this is achieved by guiding development to
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__________
�

__________

If your community
does not currently
participate in the
National Flood Insur-
ance Program, you
are strongly urged to
join.  To do so,
contact either your
NFIP State Coordina-
tor or your FEMA
Regional Office listed
in Appendix D.

__________
�

__________

areas with lower risk.  When decisions result in development within flood
hazard areas, application of the criteria set forth in federal regulation at 44
CFR §60.3 is intended to minimize exposure and flood-related damage.

Overview of the National Flood Insurance Program.  The National
Flood Insurance Program is administered by the Federal Emergency
Management Agency and has three main elements:

1. Hazard identification and mapping, under which engineering
studies are conducted and flood maps are prepared to delineate areas
that are predicted to be subject to flooding under certain conditions;

2. Floodplain management criteria for development, which establish
the minimum requirements for communities to apply to develop-
ment within mapped flood hazard areas with the intent of recogniz-
ing hazards in the entire land development process; and

3. Flood insurance, which provides financial protection for property
owners to cover flood-related damage to buildings and contents.

Federal flood insurance is designed to provide an alternative to disaster
assistance and disaster loans for home and business owners.  Disaster
assistance rarely comes close to covering all of the costs to repair and
clean up.  While available to qualified victims, disaster loans do not
significantly ease the financial burden due to repayment terms.  It is
important to remember that disaster assistance is available only after
floods have been declared major disasters by the president of the United
States.  Disaster loans are available after major disasters and when the
U.S. Small Business Administration determines that an event has affected
a certain number of uninsured homes and businesses.  In contrast, NFIP
flood insurance claims will be paid any time damage from a qualifying
flood event occurs.

Another important objective of the NFIP is to break the cycle of flood
damage.  Many buildings have been flooded, repaired or rebuilt, and
flooded again.  Before the NFIP, in some parts of the country this cycle
occurred every couple of years, with people rebuilding in the same flood-
prone areas and using the same construction techniques that did not
adequately resist flood damage.

By encouraging communities to guide development to lower risk areas,
and by requiring elevation of new buildings and non-conforming build-
ings that sustain major damage, one of the long-term objectives of the
NFIP can be achieved:  Create disaster resistant communities.  Older
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buildings may be removed or replaced, or they may be upgraded or
modified with techniques that lead to little or no flood damage.  Through
the land development process, developers can often be required or
encouraged to keep new development out of high risk areas.

1.6 Overview of Community and State
Responsibilities Under the NFIP

Overview of Community Responsibilities.  NFIP regulations (44 CFR
§59.22) outline actions to be taken by a community to become and remain
eligible to participate in the NFIP.  A community agrees to take certain
actions, including:

� Adopting and enforcing floodplain management regulations that
either meet or exceed the minimum standards of the NFIP.

� Applying the regulations to all designated flood hazard areas
throughout its jurisdiction.

� Submitting to FEMA the regulations (and subsequent amendments
thereto), including copies of related zoning, building, and subdivision
regulations, health codes, special purpose ordinances, and other
corrective and preventive measures enacted to reduce or prevent
flood-related damage.

� Submitting to FEMA certain estimates relating to the community as a
whole and to the flood hazard area, including population, number of
residences, number of small businesses, and number of other
structures.

� Responding to FEMA’s periodic request for information on the
community, including the number of permits and variances that may
have been issued for development in the flood hazard area.

� Identifying the location where flood hazard maps will be maintained
and available for public inspection.

� Appointing or designating an agency or individual official with the
responsibility for the floodplain management program.

� Maintaining a file with specific information on all development that
occurs within the mapped flood hazard area, including Elevation
Certificates and Floodproofing Certificates, and making this informa-
tion available for public inspection.

� Conducting periodic field inspections to ensure that on-going devel-
opment complies with issued permits and to check for unpermitted
development.

� Having objectives in the comprehensive plan that are consistent with
floodplain management goals.
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� Notifying FEMA when revisions to the flood hazard maps are
necessary and providing available data to support those revisions.

� Cooperating with federal, state, local, and private entities that
undertake to study, survey, identify, and map flood hazard areas.

� Notifying FEMA, the state, and adjacent communities of any
alteration or relocation of a watercourse.

� Notifying FEMA when the community’s boundaries have been
modified by such legal actions as annexation.

Overview of State Responsibilities.  Most states have agreed to coordi-
nate the NFIP with their communities and have designated an agency that
is responsible for those functions (Appendix D).  The NFIP State Coordi-
nator’s Office is specifically charged with being a link between FEMA
and communities and can advise communities on how to comply with the
NFIP requirements as well as any applicable state laws and regulations.
The NFIP State Coordinator stays current on NFIP issues and can advise
communities as to how specific provisions have been interpreted in many
situations.

The duties and responsibilities of the NFIP State Coordinator’s Office are
set forth in the NFIP regulations at 44 CFR §60.25, and include:

� Enacting, if necessary, legislation that enables communities to
regulate development in designated flood hazard areas.

� Encouraging and assisting communities to qualify for participation in
the NFIP.

� Guiding and assisting communities in developing, implementing, and
maintaining floodplain management regulations.

� Providing communities and the general public with NFIP informa-
tion.

� Assisting communities in disseminating information about flood
hazard areas and floodplain management requirements.

� Assisting in the delineation of flood hazard areas when possible, and
providing technical information to FEMA.

� Recommending priorities for federal activities relative to community
needs.

� Notifying FEMA of problems with community regulations if such
problems cannot be resolved between the state and the community.

� Establishing minimum floodplain management standards for state
activities.
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� Coordinating floodplain management activities with other state,
regional, and local planning and enforcement agencies.

� Assisting in the identification and implementation of mitigation
recommendations.

� Participating in training opportunities and preparedness programs.

Other ways that some NFIP State Coordinators may support communities
include:

� Providing advice on improvements to local administrative procedures
for issuing permits, handling variances, inspecting construction, and
remedying violations.

� Producing a floodplain management newsletter.

� Reviewing proposed code and ordinance amendments to ensure NFIP
compliance.

� Explaining ways to use flood hazard maps, including how to seek
revisions.

� Assisting communities with applications to participate in the
Community Rating System.

� Conducting training workshops on all aspects of the NFIP and flood-
plain management.

� Performing on-site technical assistance visits.

� Providing reports on community compliance to FEMA.

� Developing a program of certification for floodplain managers.

1.7 Benefits of Participating in the NFIP

While there is no federal requirement that communities participate in the
NFIP, most communities choose to do so to make flood insurance avail-
able to their citizens.  In addition, federal assistance for acquisition or
construction of buildings in flood hazard areas is not available in non-
participating communities.  To participate, a community agrees to adopt,
administer, and enforce provisions that either meet or exceed the
minimum floodplain management requirements set forth in federal
regulations.

If your community does not presently participate in the National Flood
Insurance Program, you are strongly urged to join.  To do so, contact
either your NFIP State Coordinator or the FEMA Regional Office that
supports your state (Appendix D).
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There are four significant benefits of participating in the NFIP.  One
focuses on property protection and three focus on financial security.
Specifically:

1. Development that complies with the minimum NFIP performance
criteria is less likely to experience major damage.  Studies have
shown that, on average, buildings that meet the NFIP criteria sustain
approximately 75 percent less damage than those that do not.

2. Federally insured or regulated lenders must require that
improvements located in mapped flood hazard areas be insured for
flood damage.  If a community does not participate in the NFIP,
then lenders must notify borrowers that federal disaster assistance
for flood damage will not be available, including grants and loans.

3. People who have flood insurance have a significant advantage over
those who have no financial support or those who have to get loans
to help repair and rebuild.  Most homeowners’ property insurance
explicitly excludes damage from floods, and non-NFIP flood
insurance is hard to find.  However, it is easy for most home and
business owners to get NFIP flood insurance because many private
companies write and sell policies on behalf of the NFIP.

4. Federal disaster assistance is available to repair or restore public
infrastructure and public buildings in flood hazard areas if damaged
by a disaster that is declared by the president.

In participating communities, NFIP flood insurance is available for both
residential and non-residential buildings, and additional coverage is
available for contents.  Policies on buildings in flood hazard areas shown
on Flood Insurance Rate Maps (FIRMs) include coverage that provides a
claim payment to help defray the cost of bringing a flood-damaged
building into compliance with community floodplain management
requirements.  Called “Increased Cost of Compliance,” this additional
coverage is described in Section 3.6.  The amount of this coverage is
stated in the flood insurance policy documents.

1.8 Implications of Not Participating
in the NFIP

Communities that have been provided a Flood Insurance Rate Map
(FIRM) by FEMA may elect not to participate in the NFIP.  The
following apply to non-participating communities:

� NFIP flood insurance is not available.

� Federal agencies cannot provide grants and loans for construction,
reconstruction, repair, rehabilitation, or additions to buildings in
mapped special flood hazard areas (SFHAs), including such agencies
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as the U.S. Department of Housing and Urban Development (HUD),
the U.S. Environmental Protection Agency (EPA), the U.S. Small
Business Administration (SBA), and the U.S. Department of Health
and Human Services.

� Federal disaster assistance will not be provided in identified flood
hazard areas for permanent restorative construction.  This means that
public buildings damaged by flooding are not eligible for federal
disaster assistance.

� Individuals and families will receive only limited federal disaster
housing assistance when a major disaster is declared.  Federal grants
and assistance for repairs are not available.

� Direct federal loans to residents and developers for properties in
flood hazard areas are not available from government programs such
as the Department of Veterans Affairs (VA) and the Federal Housing
Administration (FHA).

� Other regulated mortgage lenders may make loans for properties in
flood hazard areas, but they are required to notify borrowers that
federal disaster assistance will not be provided in the event of a flood
disaster.

Communities that initially decline to participate may later decide to join
the NFIP.  Insurance on buildings that were constructed in flood hazard
areas after the date of the FIRM will be rated based on the risk of
flooding.  If they were built below the Base Flood Elevation and are
subject to damage, then flood insurance will be extremely expensive.  The
FIRM in effect at the time a building was constructed, and the applicable
actuarial rates based on that map, apply regardless of when the
community elects to join the NFIP.

1.9 FEMA’s Involvement with Model Codes
and Standards Producing Organizations

Many communities that participate in the NFIP do so through single-
purpose floodplain management ordinances.  For the most part, these
ordinances are administered in land planning offices, usually in coordina-
tion with the building permit office.  In other cases, communities partici-
pate through various combinations of laws, ordinances, and regulations.
Despite efforts to coordinate, occasional conflicts have been known to
arise between the NFIP requirements and a community’s building and
other health and safety codes.
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In the early 1990s, FEMA requested assistance from the National Institute
of Building Sciences to examine 23 model building codes and standards,
and to perform a detailed comparison with NFIP regulations, model
building codes, consensus standards, and technical guidance documents.
The work was supported by the following model codes and standards
organizations:

� the Building Officials and Code Administrations International, Inc.
(BOCA),

� the Southern Building Code Congress International, Inc. (SBCCI),

� the International Conference of Building Officials (ICBO),

� the National Fire Protection Association (NFPA), and

� the National Conference of States on Building Codes and Standards
(NCSBCS).

The result of this cooperative effort was the Code Compatibility Report,
published in three volumes in October 1992.  The report outlined recom-
mended changes to the codes and to various FEMA documents.  As the
three major code organizations made progress on the development of the
International Code Series, FEMA executed an agreement with the Struc-
tural Engineering Institute of the American Society of Civil Engineers
(ASCE).  ASCE was tasked with monitoring progress and preparing
proposed changes to the codes to improve consistency with the NFIP.

In the early 1990s, FEMA and ASCE’s Structural Engineering Institute
initiated work to develop one standard for flood loads and another for
flood resistant design and construction.  Although the NFIP had been in
effect since 1968, and by 1990 nearly 19,000 counties and towns were
participating, there were no consensus standards for determining flood
loads or for flood resistant design and construction.

1.10 ASCE 7:  Minimum Design Loads for
Buildings and Other Structures

In 1991, FEMA and ASCE organized a committee of nationally recog-
nized experts in the fields of structural engineering, construction tech-
niques, and building codes and regulations.  The committee was tasked
with developing flood load provisions to be inserted in ASCE 7.  These
provisions first appeared in ASCE 7-95.  Additional revisions were made
to the flood load provisions in ASCE 7-98, which also provides minimum
requirements for determining flood loads and load combinations for
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buildings and structures located in flood hazard areas, including new
structures and substantial repair or improvement of existing structures
that are not designated as historic structures.

To develop the flood load provisions, ASCE followed the consensus
standards process, which includes balloting by a balanced standards
committee, balloting by the membership of ASCE as a whole, and
balloting by the public.  The result, ASCE 7-98, is a referenced standard
in the 2000 International Building Code and was used as a primary
reference document in the development of the flood load provisions of the
2000 International Residential Code™.

1.11 ASCE 24:  Flood Resistant Design and
Construction

In 1995, ASCE organized a standards development committee of nearly
40 nationally recognized individuals in the fields of floodplain manage-
ment, structural engineering, construction techniques, and building codes
and regulations.  The committee’s work resulted in ASCE 24, which
provides minimum requirements for flood resistant design and
construction of buildings and structures located in flood hazard areas,
including new structures and substantial repair or improvement of
existing structures that are not designated as historic structures.

To develop the flood resistant design and construction standards, ASCE
followed the consensus standards process, which includes balloting by a
balanced standards committee, balloting by the membership of ASCE as a
whole, and balloting by the public.  The result, ASCE 24-98, is a
referenced standard in the 2000 International Building Code and was
used as a primary reference document in the development of the flood
resistant design and construction provisions of the 2000 International
Residential Code™.

1.12 NES:  Flood Resistance Evaluation Plan

In 1999, the National Evaluation Service, Inc. (NES), with support from
FEMA, convened an advisory committee to develop an evaluation plan
for determining the flood resistance of materials entitled Evaluation Plan
for Determination of Flood-Resistance of Building Elements.  This
protocol provides guidance for testing to evaluate building elements for
the ability to resist the effects of floodwater exposure.  It serves as a
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starting point for manufacturers to determine whether their building
products are suitable for use below flood levels.  Building materials that
may be evaluated include interior and exterior wall, floor, ceiling, and
roof materials and finishes; structural elements; insulating materials; and
windows, doors, vents, and other types of fixed or operable openings.
The protocol addresses determining the physical and/or performance
characteristics of the evaluation subject, exposure to simulated floodwater
(fresh and saline), minimum drying times, and testing after exposure to
establish changes in performance characteristics.

1.13 Flood Elevations:  BFE and DFE

The Base Flood Elevation (BFE), as used by the NFIP, is the elevation
relative to the datum specified on the FIRM that is expected to be reached
by a flood having a one-percent chance of being equaled or exceeded in
any given year.  Although the term is misleading, this flood is commonly
called the “100-year flood.”

The I-Codes™, ASCE 7, and ASCE 24 use the term “Design Flood Eleva-
tion” (DFE).  The DFE is the elevation of the Design Flood, including
wave height in coastal areas, relative to a specified datum.  The DFE must
equal or exceed the BFE in all cases.

A community may select a Design Flood that includes such factors as
ultimate development runoff, a “no-rise” floodway, a lower frequency
flood event, or lower wave height designation for areas subject to high
velocity wave action.  The Design Flood, from which the DFE is derived,
is the flood associated with the greater of the following two areas:

1. The area flooded by one-percent annual chance flood (Base Flood),
or

2. The area designated as the flood hazard area on a community’s
flood hazard map.

There are circumstances where FIRMs do not specify BFEs:

� Unnumbered flood hazard areas where engineering analyses have
not been performed to develop detailed flood elevations.  In these
areas, other sources for flood information should be consulted,
including the state, the U.S. Army Corps of Engineers, and the
Natural Resources Conservation Service.  FEMA has prepared a
guidance document that outlines simplified methods to approximate
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the BFE, Managing Floodplain Development in Approximate Zone A
Areas:  A Guide for Obtaining and Developing Base (100-Year)
Flood Elevations (FEMA 265).

� AO zones where shallow overland or sheetflow is expected.  The
flood elevation is designated as a depth number on the map, or if not
designated, the flood elevation is to be at least two feet above the
highest grade adjacent to the proposed building footprint.
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Table 1. Summary of selected key NFIP provisions,
code citations, and reference documents.

(See Appendices B and C for comprehensive crosswalks of the NFIP regulations to the IBC and IRC™, respectively.)

Key Provisions
of the NFIP 2000 IBC 2000 IRC™ ASCE 24-98

Other
Publications

60.3(a)(3)(i)  new
construction and
substantial
improvements to be
designed and
adequately anchored
to prevent flotation,
collapse, or lateral
movement

1605.2.2 and
1605.3.1.2  flood loads
and load combinations
(reference ASCE 7)

1612.4  design and
construction (reference
ASCE 24)

R301.1  construction to
support all loads,
including flood loads

R327.1.1  structural
systems designed,
connected, and
anchored

Section 5.6  anchorage
and connections to
resist effects of vertical
and lateral loads

ASCE 7-98, Minimum
Design Loads for
Buildings and Other
Structures

60.3(a)(3)(ii)  new
construction and
substantial
improvements to be
constructed with
materials resistant to
flood damage

801.1.3  interior
finishes, trim, and
decorative materials to
be in accordance with
FEMA FIA-TB#2

1403.7  exterior walls to
be resistant to water
damage

R327.1.7 and R501.3
building materials to be
flood resistant,
installation methods for
flooring and walls to
conform to FEMA
FIA-TB#2

Chapter 6  exposed
structural and non-
structural materials,
including connections,
to be resistant to
damage, deterioration,
corrosion or decay due
to direct and prolonged
contact with floodwater

National Evaluation
Service, Inc.,
Evaluation Plan for
Determination of
Flood-Resistance of
Building Elements

Technical Bulletin
FEMA FIA-TB#2:
Flood-Resistant
Material Requirements
for Buildings Located
In Special Flood
Hazard Areas

Technical Bulletin
FEMA FIA-TB#8:
Corrosion Protection
for Metal Connectors in
Coastal Areas for
Structures Located in
Special Flood Hazard
Areas

60.3(a)(3)(iv)
electrical, heating,
ventilation, plumbing,
and air conditioning
equipment and other
service facilities to be
designed and/or
located to protect
components

1612.4  design and
construction of buildings
and structures
(including utility support
systems) to be in
accordance with ASCE
24

R327.1.5  new and
replacement
mechanical and
electrical systems to be
elevated

IFGC R301.5  appliance
installations to be
elevated or otherwise
protected

R1601.3.8  ducts and
duct systems to be
elevated

Chapter 8  utilities and
attendant equipment to
be elevated or
designed, constructed
and installed to prevent
floodwaters from
entering or
accumulating within the
components; utilities not
to be mounted on
breakaway walls

FEMA 348, Protecting
Building Utilities From
Flood Damage:
Principles and
Practices for the
Design and
Construction of Flood
Resistant Building
Utility Systems

Technical Bulletin
FEMA FIA-TB#4:
Elevator Installation for
Buildings Located in
Special Flood Hazard
Areas

60.3(a)(6)(i)
new/replacement
sanitary sewage
system designed to
minimize/eliminate
infiltration/discharges

(ii) onsite waste
disposal systems
located to avoid
impairment or
contamination

Appendix G 401.3
Sewer facilities

R327.1.6  general
performance, refer to
Chapter 3 of the
International Private
Sewage Disposal
Code

Section 8.3  buried and
exposed plumbing
systems, systems below
flood level, and sanitary
systems, including
septic tanks

FEMA 348, Protecting
Building Utilities From
Flood Damage:
Principles and
Practices for the
Design and
Construction of Flood
Resistant Building
Utility Systems
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Table 1. Summary of selected key NFIP provisions,
code citations, and reference documents.

(See Appendices B and C for comprehensive crosswalks of the NFIP regulations to the IBC and IRC™, respectively.)

Key Provisions
of the NFIP 2000 IBC 2000 IRC™ ASCE 24-98

Other
Publications

60.3(b)(1)  require
permits for all
development, including
placement of
manufactured homes

Appendix G 101.3
Scope (and definition of
Development)

R101.2  Scope

R105.3.1.1  specifically
addresses substantial
improvement and
substantial damage of
existing buildings

Appendix E
Manufactured Housing
Used as Dwellings
AE101, Exception,
refers to IRC Section
R327

Appendix J  Existing
Buildings AJ102.5 work
in existing buildings in
flood hazard areas per
R105.3.1.1

Section 1.1  defines the
scope to be new
structures, including
subsequent work and
substantial repair or
substantial
improvement

ASFPM and Federal
Interagency Floodplain
Management Task
Force, Addressing
Your Community’s
Flood Problems:  A
Guide for Elected
Officials

FEMA EMI IS-9,
Managing Floodplain
Development Through
the NFIP (independent
study course)

60.3(b)(5)  where flood
elevation data are
provided:

(i)  obtain lowest floor
elevation of new and
substantially improved
structures

(ii)  for floodproofed
non-residential
structures, obtain
elevation to which
structure was
floodproofed

(iii)  maintain records
of elevations

109.3.3  inspection and
submission of Elevation
Certificate

1612.5.1  submission of
specific certifications,
including Elevation
Certificate

104.7 and Appendix G
103.8  retention of
Department records

R109.1.3  inspections
and submission of
Elevation Certificate

R104.7  retention of
Department records

Does not address
administrative
requirements or
submission of
certifications

Elevation Certificate
(FEMA Form 81-31).
[Online].  Available:
http://www.fema.gov/
library/elvcert.pdf

Floodproofing
Certificate (FEMA
Form 81-65) [Online].
Available:
http://www.fema.gov/
nfip/ff81-65.pdf

60.3(b)(8)  require
installation of MFH
using methods to
minimize flood
damage, including
anchoring, and to
resist wind forces

Appendix G 501.1
elevation requirements

Appendix G 501.2
foundation requirements

Appendix G 501.3
anchoring requirements

R327.1.8  MFH
elevation per R327.2;
anchor and tie-down per
AE604 and AE605.
MFH in Floodways per
IBC

Appendix AE101
refers to IRC Section
R327

Does not specifically
address manufactured
housing separate from
other buildings.
Foundations for MFH to
be designed as other
foundations and based
on location within flood
hazard areas (with and
without high velocity
wave action)

FEMA 85,
Manufactured Home
Installation in Flood
Hazard Areas

60.3(c)(2)  require all
new and substantially
improved structures to
have the lowest floor
elevated to or above
the flood elevation

1603.1.6  Flood load
(information in
application)

1612.4  design and
construction (reference
ASCE 24)

3402.1  Exception
requires substantial
improvement or repair
of existing buildings to
be brought into
compliance with flood
provisions

R105.3.1.1  specifically
addresses substantial
improvement and
substantial damage of
existing buildings

R327.2.1  elevation
requirements, except for
conforming enclosures

R327.1.4  lowest floor,
excluding enclosures
that meet certain use
limitations and are
compliant

Section 2.4  specifies
general elevation
requirements

Section 2.5 and
Chapter 5  detail
foundation design
requirements

FEMA 259,
Engineering Principles
and Practices for
Retrofitting Flood
Prone Residential
Buildings
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Table 1. Summary of selected key NFIP provisions,
code citations, and reference documents.

(See Appendices B and C for comprehensive crosswalks of the NFIP regulations to the IBC and IRC™, respectively.)

Key Provisions
of the NFIP 2000 IBC 2000 IRC™ ASCE 24-98

Other
Publications

60.3(c)(3)  for non-
residential structures:

(i)  lowest floor
elevated, or

(ii)  floodproofed
(including utility and
sanitary facilities)

1612.4  design and
construction (reference
ASCE 24)

Not applicable to One-
and Two-Family
Dwellings

Section 2.4  specifies
general elevation
requirements

Chapter 7  details
restrictions and
requirements for dry
and wet floodproofing

Technical Bulletin
FEMA FIA-TB#3:  Non-
Residential
Floodproofing –
Requirements and
Certification for
Buildings Located in
Special Flood Hazard
Areas

FEMA 348, Protecting
Building Utilities From
Flood Damage:
Principles and
Practices for the
Design and
Construction of Flood
Resistant Building
Utility Systems

60.3(c)(4)  for
floodproofed non-
residential structures:

(i)  registered design
professional to develop
and/or review the
structural design and
certify

(ii)  certification
retained in records

104.7  retention of
Department records

1612.5.1  submission of
specific certifications,
including Elevation
Certificate

Not applicable to One-
and Two-Family
Dwellings

Chapter 7  details
restrictions and
requirements for dry
and wet floodproofing,
but does not include
administrative
requirements

Floodproofing
Certificate (FEMA
Form 81-65) [Online].
Available:
http://www.fema.gov/
nfip/ff81-65.pdf

60.3(c)(5)  fully
enclosed areas below
elevated buildings are
to be:  limited in use
(parking, access,
storage); provided with
flood openings that
meet minimum criteria
or are designed and
certified by a
registered design
professional

1202.3  under-floor
ventilation (exception
allows flood openings)

1612.4  design and
construction (reference
ASCE 24)

1612.5.1  Flood hazard
certificates (for flood
opening designs other
than as specified)

R327.2.2  enclosed
area below design flood
elevation, use
limitations and flood
opening specifications

R408.5  Enclosing
underfloor spaces to
have flood openings

Garages allowed if
elevated or compliant
with provisions for
enclosures below
elevated buildings

Section 2.6  details
provisions for
enclosures below DFE,
including engineered
and non-engineered
openings

Technical Bulletin
FEMA FIA-TB#1:
Openings in
Foundation Walls for
Buildings Located in
Special Flood Hazard
Areas

60.3(d)(3)  prohibit
floodway encroach-
ment unless no impact
on flood levels is
demonstrated

Appendix G 103.5 and
G 401.1  floodway
development not
authorized unless no
increase in flood level is
demonstrated

R301.2.4  residential
development in
floodways to be
reviewed under the
IBC®

R327.1.8  manufactured
housing in floodways to
comply with the IBC®

Section 2.3  flood
elevations and
conveyance to be
maintained

FEMA EMI IS-9,
Managing Floodplain
Development Through
the NFIP (independent
study course)

FEMA FIA-12,
Appeals, Revisions,
and Amendments to
NFIP Maps:  A Guide
for Community Officials



Introduction  1-16

Table 1. Summary of selected key NFIP provisions,
code citations, and reference documents.

(See Appendices B and C for comprehensive crosswalks of the NFIP regulations to the IBC and IRC™, respectively.)

Key Provisions
of the NFIP 2000 IBC 2000 IRC™ ASCE 24-98

Other
Publications

Additional requirements for buildings and structures in flood hazard areas subject to high velocity
wave action (V Zones)
60.3(e)(4)  require all
new and substantially
improved construction
to be elevated on
pilings and columns so
that:

(i)  bottom of lowest
horizontal structural
member of the lowest
floor is at or above the
flood elevation,

(ii)  pile or column
foundation and
structure are anchored
to resist flotation,
collapse and lateral
movement due to wind
and water loads;
registered design
professional to develop
or review the design,
specifications and
plans and provide
certification

1603.1.6  specifies
elevation of the lowest
of the bottom of the
lowest horizontal
structural member

1605.2.2 and
1605.3.1.2  flood loads
and combined loads

1612.4  design and
construction (reference
ASCE 24)

1612.5.2  submission of
certifications

R327.3.1  elevation
requirements

R327.3.2  foundation
requirements, including
wind and water loads

R327.3.5  registered
professional to certify
design and methods of
construction

Section 2.4 and
Section 4.4  specify
elevation requirements

Section 2.5, Chapter 4,
and Chapter 5  address
foundations and
designs

FEMA 55, Coastal
Construction Manual

Technical Bulletin
FEMA FIA-TB #8:
Corrosion Protection
for Metal Connectors in
Coastal Areas for
Structures Located in
Flood Hazard Areas

60.3(e)(5)  enclosed
areas, if any, are to be
constructed with  non-
supporting, breakaway
walls, lattice, or
screening intended to
collapse under wind
and water loads; uses
limited to parking,
building access, or
storage

1612.4  requires design
and construct in
accordance with ASCE
24

1612.5.2  submission of
certification of
breakaway wall design
under certain
circumstances

R327.3.3  specifications
for walls and partitions
of enclosures below
elevated buildings,
specifically for
breakaway walls

Section 4.6  outlines
provisions for enclo-
sures below DFE with
breakaway walls, and
references ASCE 7
(Section 5.3.2.2) for
design criteria

FEMA 55, Coastal
Construction Manual

Technical Bulletin
FEMA FIA-TB #5:
Free of Obstruction
Requirements for
Buildings Located in
Coastal High Hazard
Areas

Technical Bulletin
FEMA FIA-TB #9:
Design and
Construction Guidance
for Breakaway Walls
Below Elevated
Coastal Buildings
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States and communities throughout the U.S. take a number of approaches
to floodplain management.  While this guide does not cover every varia-
tion, it highlights three common approaches to illustrate the types of
issues you may face in your community:  the comprehensive approach,
the stand-alone floodplain management regulation approach, and the
building code approach.  Worksheets A and B (pages 2-8 and 2-9) can be
used to help you assess your current floodplain management practices and
procedures.  Worksheet C (page 2-10) outlines steps to facilitate consid-
eration of changes to incorporate the I-Codes™.

2.1 The Comprehensive Approach

Under the broad concept of “floodplain management,” many communities
coordinate several separate regulatory functions in separate agencies to
achieve multiple land use, environmental, and public safety goals.  These
goals often include avoiding flood hazard areas when buildable land is
available outside of mapped flood hazard areas, and otherwise minimiz-
ing flood hazard area development.  Minimization techniques include
such measures as low density zoning, waterway buffers or setbacks,
transfer of development rights, evacuation access requirements, and
others.  While specific programs or functional organizations may vary
considerably from community to community, the “comprehensive
approach” to floodplain management is generally considered to include:

� A plan, whether it is called a comprehensive plan, general plan, land
use plan, master plan, or is a combination of several plans.  This plan
is a collection of policies and guidance on how the community is
expected to grow, change, and look in the future.  With respect to
flood hazard areas, this plan may recognize existing and future risks
and establish a goal of reducing future exposure through various
mechanisms.

� A zoning ordinance, which is a tool to help achieve the goals set forth
in the plan.  Zoning typically divides a community into districts and
establishes use and development criteria within each district type.
Typical zoning districts are residential, commercial, industrial, and
agriculture, and various combinations of these uses.  Development
criteria typically specify such parameters as density, size, bulk,
height, setbacks, and appearance.  Some communities address flood-
plains as a separate conservation zone with its own specifications, or



Approaches to Floodplain Management  2-2

__________
�

__________

The comprehensive
approach yields
another potential
benefit.  Avoiding and
minimizing flood
hazards may result in
credits under the
NFIP’s Community
Rating System,
described in Section
3.3.

__________
�

__________

as an “overlay” to the other zones, in which case the zoning
specifications are modified to achieve flood-related goals.

� A subdivision ordinance, which is another tool to achieve the
planning goals.  These regulations typically address lot size, shape,
and setbacks; curbs, sidewalks, and gutters; open space; and public
improvements such as street layout and dimensions, drainage and
stormwater management, and installation of utilities.  Many
subdivision ordinances are designed to avoid mapped flood hazard
areas through the use of open space conservation and setbacks from
bodies of water.  Where floodplain impacts are unavoidable,
ordinances may guide development to less hazard-prone areas
through lot layouts to put building pads on higher ground, or by
requiring consideration of non-fill methods of elevating buildings.

� Building and other health and safety codes, which are applied after
decisions regarding what and where to build have been made.  The
primary purpose of building and other health and safety codes is to
provide minimum requirements to safeguard the public safety, health,
and general welfare.

For a complete discussion of the comprehensive approach to floodplain
management, and for an examination of a variety of tools to achieve flood
damage reduction goals through the subdivision process, refer to Subdivi-
sion Design in Flood Hazard Areas, Planning Advisory Service Report
Number 473, American Planning Association, September 1997.

2.2 Stand-Alone Floodplain Management
Regulations Approach

Many communities that participate in the NFIP have adopted a single
ordinance to address most, if not all, of the minimum requirements of the
NFIP.  Typically administered by a planning office, this single-purpose,
stand-alone ordinance also incorporates other state and community flood-
plain management requirements, including administrative procedures,
land management criteria, and building-specific provisions.  The extent to
which the stand-alone ordinance is coordinated with the building code
and other health and safety codes, whether on paper or through coordi-
nated review procedures, varies significantly from state to state and
community to community.
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__________
�

__________

When the IBC® is
adopted, the IRC™ is
adopted by reference.
If you specifically
exclude the IRC™ in
your Ordinance for
Adoption, then you
must recapture one-
and two-family
dwellings in another
ordinance in order to
participate in the
NFIP.  Similarly, if you
do not adopt IBC

Appendix G then you
must recapture its
provisions in another
ordinance.

__________
�

__________

Some states and communities do not regulate development in general, but
have a single “special use” permit that is required only in mapped flood
hazard areas.  Typically, this approach is taken solely to meet the mini-
mum floodplain management requirements of the NFIP.

2.3 International Code Series Approach

Prior to the availability of the 2000 I-Codes™, the model building codes
included flood-related provisions to varying degrees, but none were fully
consistent with the requirements of the NFIP (FEMA, Code Compatibility
Report).  Therefore, to participate in the NFIP most communities adopted
companion floodplain management regulations or ordinances that typical-
ly included administrative, land use, and building sciences provisions.

With the 2000 I-Codes ™, it is possible to integrate building codes and
floodplain management into a single administrative process.  In order to
participate in the NFIP using this approach, all of the I-Codes™, including
IBC® Appendix G, must be adopted.  Otherwise, not all “development,”
as defined by the NFIP, is regulated adequately.

The inclusion of flood resistant provisions in the I-Codes™ may bring
new functions to many building departments, specifically as outlined in
IBC® Appendix G.  For others it may help streamline the development
process.

2.4 Assessing Your Community’s Current
Approach

Regulating flood hazard area development cannot be approached, on a
national basis, as a “one size fits all” process.  Communities vary consid-
erably both within a state and across the country.  Each state has its own
statutes and regulations, which may require – or limit – how a community
approaches building codes, other health and safety codes, and floodplain
management regulations.

The International Building Code, including Appendix G which
specifically addresses the administrative requirements, manufactured
housing provisions, and certain non-building provisions of the NFIP,
includes the provisions necessary to meet NFIP floodplain management
requirements.  Therefore, as your state and/or community moves toward
adopting the I-Codes™, including the International Residential Code™
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__________
�

__________

In the next chapter,
Section 3.1 describes
development other
than buildings that is
subject to regulation
under the NFIP.
Section 3.2 describes
the flood resistant
provisions of the
I-Codes™ that deal
with on-site utility
systems.

__________
�

__________

and the other utility-related I-Codes™, you will have to determine the best
way to insert it into, and coordinate it with, your current land planning
and regulatory framework.

One issue you need to consider is whether the I-Codes™ will replace
some or all of your current floodplain management regulations.  During
this consideration, you can use the crosswalks in Appendices B and C to
compare specific sections of the IBC and the IRC™ with the NFIP
regulations.

The worksheets at the end of this chapter are useful tools to assess your
community’s current approach.  The left side of Worksheet A (page 2-8)
lists certain functions and regulatory requirements related to the flood
resistant provisions of the NFIP.  Across the top are listed the I-Codes™

in which the functions and requirements can be found.

Worksheet B (page 2-9) is set up for use in the following manner:

� Across the top you can list all of your community’s departments that
are involved in regulating flood hazard areas.  The typical depart-
ments are listed, and space is provided for you to add others, if
appropriate to your community’s organization.

� Consider the functions and regulatory requirements of the NFIP that
are listed on the right.  Mark the table to indicate the department that
currently is responsible for each, keeping in mind that more than one
department may share some responsibilities.  Representatives from
each of these departments should be invited to participate in the
decision process that comes next.

2.5 Modifying Your Community’s Approach

The next step towards using the I-Codes™ to participate in the NFIP is to
get together with representatives of each department that currently has a
role in floodplain management, as noted on Worksheet B.  The purposes
are to determine your approach (Figure 1) and to start the process of
effectively integrating the I-Codes™.  Keep the following objectives in
mind:

� All NFIP requirements must be addressed;

� If flood-related provisions are addressed in multiple codes or regula-
tions, then coordination is critical to avoid overlap, conflicting provi-
sions, and duplication;
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Figure 1.  Approaches to fulfilling the requirements of the NFIP.

Use IBC® Appendix
G as guidance and
coordinate
amendments to the
I-Codes™ with your
NFIP State
Coordinator or
FEMA Regional
Office.

Coordinate
amendments to the
IBC®, IBC®

Appendix G, IRC™,
or other I-Codes™

that affect NFIP
compliance (if any)
with your NFIP
State Coordinator
or FEMA Regional
Office.

Coordinate with
other State and
community
authorities involved
in regulation of
flood hazard areas
to avoid overlap,
conflicting
provisions, and
duplication.

Then
you must

And
be certain to

If
you use this
approach

NOTE: Take extra care if you propose amendments to the flood hazard
provisions of the IBC®, IBC® Appendix G, the IRC™, or other I-Codes™.
Amendments should be carefully reviewed to avoid inconsistencies with
the NFIP minimum requirements.  Consult with your NFIP State
Coordinator or your FEMA Regional Office.

Adopt the IBC®

and IBC®

Appendix G (and
by reference the
IRC™ and other I-
Codes™).

Ensure that the
NFIP requirements
that are not retained
when adopting the
I-Codes™ are
incorporated into
community land use
and other
ordinances or
regulations.

If your state or
community has an
NFIP compliant
floodplain
management
ordinance or
regulation in place,
then continue to
maintain and
enforce those
provisions.

International Code
Series only.

Stand-Alone
Floodplain
Management
Regulations.

Comprehensive
Approach:  Local
plans, ordinances,
and the
International Code
Series.
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� A department must be designated to be responsible for each code or
regulation related to floodplain management; and

� Communication between the departments that deal with related
provisions needs to be arranged to facilitate the development review
process.

More than likely a series of meetings will be needed to cover the
recommended topics of discussion and decision steps outlined on
Worksheet C (page 2-10).

2.6 Advantages of Reducing Flood Losses
Through the International Code Series

Continued close coordination between departments is vital to achieving a
comprehensive approach to floodplain management.  Adopting the
I-Codes™ may result in shifting of some responsibilities to the building
department.  As part of the discussion and decision process outlined in
Section 2.5, some of the implications of participating in the NFIP through
the I-Codes™ should be addressed, including:

� All Hazard-Related Building Construction Requirements are in One
Place.  In the past, the model building codes have included, to some
extent, provisions related to natural hazards such as seismic hazards,
high winds, severe winter storms, and flood hazards.  The I-Codes™

address all of these hazards on a consistent, rational basis that allows
mitigation of the effects of those natural hazards that are found
within each jurisdiction’s boundaries.

� Minimize Code Conflicts.  The likelihood of conflicting code
provisions or interpretation increases when a community has two or
more regulations that apply to a single project.  When different
departments, agencies, or offices administer the building and other
health and safety codes, along with the floodplain management
ordinance, conflicts or misinterpretation among various code and
ordinance provisions can result.  This is especially true when one
office administers the floodplain management provisions and another
office administers the building code.  Another way that code conflicts
arise is when amendments are made to one code or ordinance and
others are not amended at the same time to maintain consistency.

� Strengthened Enforcement.  Building departments routinely inspect
construction, and they have clear authority and responsibility to
require compliance and to enforce building permit conditions.  Stand-
alone floodplain management ordinances also include administrative
provisions, including enforcement.  Often, these enforcement
provisions do not parallel the building department’s enforcement
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__________
�

__________

Section 3.5 provides
additional background
on substantial im-
provement and repair
of substantially
damaged buildings in
flood hazard areas.

__________
�

__________

procedures, especially if a model floodplain management ordinance
was adopted without tailoring to local circumstances.  Having
separate and perhaps differing provisions for inspection and
enforcement may lead to problems, such as if a permittee claims
inconsistent treatment by different departments, agencies, or offices.

� Effective, Routine Inspections.  Building departments typically
conduct multiple inspections at specific times during the construction
process, and builders are accustomed to standard notification
procedures.  In communities where the flood resistant design and
construction provisions are enforced by a department other than the
building department, inspections to check those specific provisions
may not be conducted with the same regularity or may not be
coordinated with the building inspections.

� Consistent Permit Conditions and Requirements.  Other problems
arise if the building permit, construction plans and specifications, and
inspection forms do not explicitly state the elements required for
compliance with flood resistant design and construction require-
ments.  Inspectors may lack the proper information to perform their
required duties effectively.  For example, it would be difficult to
verify that a building footprint is located outside of the floodway if
the floodway boundary is not shown on the site plan submitted as
part of the application for a permit.  Similarly, if the flood openings
specifications for an enclosed area beneath an elevated building are
described in writing as a condition of the building permit but are not
shown on the construction drawings, they may be overlooked by both
the contractor and the building inspector.

� Improved Treatment of Existing Buildings.  One of the NFIP
requirements that community officials sometimes find challenging to
enforce effectively applies to existing buildings that are located in
flood hazard areas if they are proposed for improvements or
restoration and repair after substantial damage.  Building departments
routinely handle permits for existing buildings, yet planning and
zoning departments, which are often responsible for administering
floodplain management ordinances, rarely deal with proposals to
modify sites that are already developed.  This has been known to lead
to gaps in enforcement of the substantial improvement and
substantial damage requirements of the NFIP.
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Worksheet A.  The NFIP and the I-Codes™.

The International Code Series

National Flood Insurance Program
Provisions and Processes IBC

IBC
App. G IRC IPC IMC IPSDC IFGC

Planning and Zoning
1. Compatibility with conservation, resource, or overlay

zoning (density, setbacks, etc.).

2. Consideration of overall planning objectives, including
flood hazard reduction objectives. U

3. Stormwater management and drainage. U
4. Subdivision of land. U
Development Review
1. Changes to land (filling, grading, paving, excavation,

mining, dredging, drilling, channel modifications,
alteration of sand dunes and/or mangrove stands).

U  

2. One- and two-family dwellings (except in Floodways). U
3. Buildings and structures (including tanks, towers, and

one- and two-family dwellings in Floodways). U

4. Site-related public/private utilities (sewage disposal,
water supply). U U U U

5. Building support utilities (electrical, plumbing, HVAC,
fuel). U U U U U

6. Existing buildings and structures (additions,
alterations, repairs, rehabilitations). U U

7. Site development (water, sewer, drainage, on-site
waste disposal systems).  U

8. Transportation infrastructure (roads, bridges,
culverts).

9. Other water resources infrastructure (dams, ponds,
levees, floodwalls).

10 Placement/replacement of manufactured housing. U U
11. Recreational vehicle parks. U
12. Refer to other federal, state, local agencies and

require appropriate permits. U

13. Review and grant of variances. U U
Records
1. Maintain records of corporate boundaries; report

changes to FEMA.

2. Maintain record of permits and variances, including
Elevation Certificates and Floodproofing Certificates;
make available for public inspection.

U U U

3. Maintain flood hazard maps; make available for public
inspection.

4. Identify, record, and report map needs to FEMA.

Inspection and Enforcement
1. Subdivision lot layout (with respect to flood hazard

areas). U

2. Location of building/structure footprints on lot. U U
3. Foundations. U U
4. Lowest floor elevation (buildings and structures). U U
5. Lowest floor elevation (manufactured housing units). U U
6. Enclosure below lowest floor (flood openings or

breakaway). U U

7. Collect/review certificates (elevation, floodproofing,
flood openings, breakaway wall). U U

8. Damaged buildings (to determine if building is
substantially damaged). U U
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Worksheet B.  Assessing your community’s approach.

Your Community’s Organization

Planning Zoning
Sub-
division Health

Flood
Control or
Storm-
water

Engineer-
ing or
Public
Works

Build-
ing
Safety Other Other Other

Provisions and Processes
(Check which Department handles
each code provision or function)

Planning and Zoning  
1. Compatibility with conservation, resource, or overlay

zoning (density, setbacks, etc.).

2. Consideration of overall planning objectives, including
flood hazard reduction objectives.

3. Stormwater management and drainage.

4. Subdivision of land.

Development Review  
1. Changes to land (filling, grading, paving, excavation,

mining, dredging, drilling, channel modifications,
alteration of sand dunes and/or mangrove stands).

2. One- and two-family dwellings (except in Floodways).

3. Buildings and structures (including tanks, towers, and
one- and two-family dwellings in Floodways).

4. Site-related public/private utilities (sewage disposal,
water supply).

5. Building support utilities (electrical, plumbing, HVAC,
fuel).

6. Existing buildings and structures (additions,
alterations, repairs, rehabilitations).

7. Site development (water, sewer, drainage, on-site
waste disposal systems).

8. Transportation infrastructure (roads, bridges,
culverts).

9. Other water resources infrastructure (dams, ponds,
levees, floodwalls).

10 Placement/replacement of manufactured housing.

11. Recreational vehicle parks.

12. Refer to other federal, state, local agencies and
require appropriate permits.

13. Review and grant of variances.

Records  
1. Maintain records of corporate boundaries; report

changes to FEMA.

2. Maintain record of permits and variances, including
Elevation Certificates and Floodproofing Certificates;
make available for public inspection.

3. Maintain flood hazard maps; make available for public
inspection.

4. Identify, record, and report map needs to FEMA.

Inspection and Enforcement  
1. Subdivision lot layout (with respect to flood hazard

areas).

2. Location of building/structure footprints on lot.

3. Foundations.

4. Lowest floor elevation (buildings and structures).

5. Lowest floor elevation (manufactured housing units).

6. Enclosure below lowest floor (flood openings or
breakaway).

7. Collect/review certificates (elevation, floodproofing,
flood openings, breakaway wall).

8. Damaged buildings (to determine if building is
substantially damaged).
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Worksheet C.  Discussion topics, decision steps.

Steps Actions
Date

Completed

1 Identify departments involved in floodplain management (Worksheet B) and
convene a meeting.

2 Review how each of the NFIP functions and regulatory requirements are met
under your current approach to floodplain management.

3 Review Chapter 3 to understand additional floodplain management
implications of using the I-Codes™ to participate in the NFIP.  This chapter
also briefly discusses some opportunities to further reduce the impacts of
flooding beyond those required under the NFIP.

4 Review Worksheet A to understand which of the NFIP functions and
requirements are addressed in each of the I-Codes™.

5 Discuss the NFIP functions and requirements that are currently performed by
departments other than those that are responsible for administering the
various building codes.

6 Determine which of the I-Codes™ your community is required to adopt by
state law, or which you will choose to adopt if your state does not have a
requirement.  Refer to Figure 1 to see how this decision may also determine
whether you have to develop another ordinance to recapture certain of the
floodplain management provisions required by the NFIP.

7 Review Worksheet B again with respect to how the NFIP functions and
requirements are currently addressed.  Decide whether those functions and
requirements will continue to be administered by the noted departments,
which may be appropriate to the comprehensive approach and to effectively
guide development as part of the planning, zoning, and subdivision
processes.

8 Identify which functions and requirements will be administered by the building
department upon adoption of the I-Codes™.

9 If the decision is to consolidate some or all of those functions and
requirements in the building department, then a critical review of all of the
existing ordinances that address floodplain management provisions must be
prepared to determine if there are any elements that are not covered by the I-
Codes™.  Those elements must be recaptured either by amending the I-
Codes™ or by inclusion in other ordinances.

10 If elements are to be recaptured, review the I-Codes™ and prepare the
appropriate language to be included in the Ordinance for Adoption.

11 Review Section 3.3 and Section 3.4 to understand how certain higher
standards may be beneficial to your community.

12 If your community decides to adopt higher standards, prepare the appropriate
language to be included in the Ordinance for Adoption.

13 If necessary, prepare a separate floodplain management ordinance to retain
only those provisions not covered by the I-Codes™.

14 Submit the Ordinance(s) for Adoption of the I-Codes™, plus the separate
floodplain management ordinance, to your NFIP State Coordinator.  The
NFIP State Coordinator will coordinate with the FEMA Regional Office to
review the materials and determine whether they are acceptable for your
community’s continued participation in the NFIP.
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The NFIP and IBC

Appendix G define
“development” to
mean any man-made
change to improved
or unimproved real
estate, including but
not limited to build-
ings or other struc-
tures, mining, dredg-
ing, filling, grading,
paving, excavation or
drilling operations, or
storage of equipment
or materials.  [NFIP
§59.1]

__________
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__________

As your community considers whether to use the I-Codes™ as the primary
means to regulate floodplain development and to participate in the
National Flood Insurance Program, you can use this chapter as a resource.
It covers some of the floodplain management implications that will need
to be addressed as you make your decisions.  Worksheet B at the end of
Chapter 2 will help you assess your current floodplain management
practices and procedures, the starting point for determining how the
adoption of the I-Codes™ will impact those practices and what changes
will be necessary as a result.

Topics covered in this chapter include floodplain development other than
buildings:  the utility-related I-Codes™; the NFIP’s Community Rating
System (CRS); choosing higher standards for flood hazard area develop-
ment; regulating substantial damage and substantial improvement; and
the NFIP’s Increased Cost of Compliance insurance coverage.  Chapter 4
addresses community responsibilities, including record keeping, permit-
ting requirements, modifications to the I-Codes™, flood hazard map
duties, Elevation Certificates, inspections, and variances.

3.1 Development Other Than Buildings

The NFIP requires that minimum development standards be applied to all
development, including buildings and structures that are built or substan-
tially improved in the flood hazard area.  The NFIP definition of develop-
ment is very broad and includes development activities other than build-
ings.  The same definition is included in IBC Appendix G.  These other
development activities are regulated to prevent encroachments and
obstructions that may increase flood heights.

Because the NFIP requires communities to regulate all development in
flood hazard areas, a code that applies only to buildings does not fulfill
the requirements for participation.  The building code, or a combination
of the code and another ordinance, must address all development.  It is
also important to note that adopting the IBC without Appendix G will
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the Base Flood
Elevation (BFE) used
by the NFIP and the
Design Flood Eleva-
tion (DFE) used by
the I-Codes™ and
ASCE 24.
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not meet NFIP requirements because the IBC alone does not contain the
floodplain management criteria that apply to development other than
buildings.

IBC Appendix G addresses these development activities:  subdivision of
land, site development and utilities, as well as placement of manufactured
home units and recreational vehicles.

Certain other development activities that may not normally be addressed
by building officials are included in the scope of IBC Appendix G.
Specifically, development includes “other structures” that may impact
waterways and floodways, such as fills, transportation infrastructure
(roads, bridges, and culverts), and water resources facilities (flood walls
and levees, channel modifications, dams, and ponds).  For the most part,
these activities may be permitted if outside of a mapped floodway,
although analyses are to be prepared if a floodway has not been deter-
mined.

3.2 On-Site Utility Systems Implications
Pertaining to the Utility-Related I-Codes™

With respect to minimizing flood damage, the overall objectives for on-
site utility systems in buildings constructed in flood hazard areas are to
minimize damage and to facilitate clean up and repairs so that people can
return to their homes and businesses in a timely manner after a flood.
The most effective way to achieve this objective is to elevate utilities to
or above the Design Flood Elevation (DFE).  This requirement is
specifically addressed in the IBC, the IRC™, and the specific utility
codes, including the International Mechanical Code, the International
Plumbing Code, the International Private Sewage Disposal Code, and
the International Fuel Gas Code.

Post-flood field investigations conducted by FEMA reinforce the critical
importance of elevating or otherwise protecting building support utility
systems from floodwater that may enter or accumulate within the system
components.  Exterior mechanical units, such as heat pumps and air
conditioning units, are easily elevated to or above the DFE on platforms
or fill pads.  In these cases, care should be directed to more than just the
height of the platform.  Utility platforms are subject to the same flood
loads as building foundations, and should be designed and constructed to
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Building Utilities From
Flood Damage:  Prin-
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for the Design and
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resist those loads.  Platforms may be independent from the base building
structure or attached by cantilevering from the structure.  If higher than
three to four feet off the ground, access stairs may be required by the
applicable code, and the platform should be sized to allow access for
repair and maintenance of the supported equipment.

Where elevating building support utility equipment or systems above the
DFE is not feasible, the NFIP regulations provide a performance-based
option:

If a proposed building site is in a flood-prone area, all new
construction and substantial improvements shall . . .  (iii) be
constructed by methods and practices that minimize flood damages,
and (iv) be constructed with electrical, heating, ventilation,
plumbing, and air conditioning equipment designed and/or located
so as to prevent water from entering or accumulating within the
components during conditions of flooding.  [§60.3(a)(3)]

To date, FEMA and most states and communities have relied on manu-
facturers’ specifications, warranties, and written statements that specify
which types of equipment meet this performance-based provision.  For
the community, this suggests that applicants may be required to submit a
written statement from the manufacturer before a permit with utility
service equipment below the DFE is approved.  States and communities
have reported that manufacturers almost always refuse to provide such a
statement or warranty because most equipment is not designed to be flood
resistant.  Indeed, experience indicates that most mechanical and
electrical equipment suffers major damage when exposed to floodwater.

As of early 2000, each of the I-Codes™ addresses protection of building
support utility systems from flood damage in the following manner:

� 2000 International Building Code.  Section 1612.1 sets forth the
general requirement that “all new construction of buildings, struc-
tures and portions of buildings and structures, including substantial
improvements and restoration of substantial damage to buildings and
structures, shall be designed and constructed to resist the effects of
flood hazards and flood loads.”  Although this text does not
specifically reference utility service equipment, the NFIP requires
that it apply to all elements of a building, including building support
utility systems.  Subsequent chapters refer to the individual I-Codes™

for specific utilities.
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� 2000 International Residential Code™.  Section R327 covers general
flood resistant construction provisions, including establishment of the
design flood elevation (DFE) and protection of mechanical systems,
electrical systems, and ducts by elevation to or above the DFE.
Section R327.1.6 includes requirements for the protection of water
supply and sanitary sewage systems located in flood hazard areas,
requiring both to be designed to minimize infiltration into the
systems.  In addition, sewage systems are to be designed to minimize
discharges of sewage into floodwater.

� 2000 International Plumbing Code.  Section 309 specifically
addresses flood resistant requirements.  Systems and equipment in
structures in flood hazard areas are to be capable of resisting
hydrostatic and hydrodynamic loads and stresses, including the
effects of buoyancy.  Certain system elements must be sealed or
elevated, including water supply pumps, potable water well seals,
and manhole covers.

� 2000 International Mechanical Code.  Section 301.13 includes the
general requirement that mechanical systems are to be placed above
the BFE or protected to prevent water from entering or accumulating
within appliance ducts or plenum spaces.  Sections 602.4 and 603.7.3
require that plenum spaces and ducts meet the same criteria or they
are to be capable of resisting hydrostatic and hydrodynamic loads
and stresses, including buoyancy.

� 2000 International Private Sewage Disposal Code.  Certain types of
private sewage disposal systems involve placement of fill dirt.  Sec-
tions 301, 303, and 304 are comprehensive in that prior to approval
of a disposal system, the building official is required to receive
written evidence that construction in and filling of flood hazard areas
is acceptable.  The code includes a number of restrictions on
placement of private sewage disposal systems in floodways, and
mound systems are not allowed in the flood hazard area (Section
902).  Section 805 specifies that new and replacement holding tanks
are to be protected from flood damage, adequately anchored to
counter buoyant forces, and vents and service manholes are to be at
least two feet above the regulatory flood elevation established by the
local jurisdiction.

� 2000 International Fuel Gas Code.  Section 301.11 includes the
general requirement that appliance installations are to be placed
above the BFE or protected to prevent water from entering or
accumulating within appliances, ducts, or plenum spaces.
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3.3 The NFIP’s Community Rating System
and the I-Codes™

For more than 25 years, communities that participate in the NFIP have
recognized flood hazards in new construction and development decisions.
Many communities have chosen to guide development towards areas of
lower risk and new buildings often are located out of harm’s way.  Until
1990, the NFIP had few incentives for communities to do more than
administer the minimum NFIP regulatory provisions, and flood insurance
rates were the same in every community, even though some elected to
exceed those provisions.

The Community Rating System (CRS) was established to encourage
specific community and state activities that go beyond the NFIP mini-
mum floodplain management requirements and that have been shown
effective at reducing damage and claims against the NFIP.  In commun-
ities that apply to the CRS and are verified as implementing some of
those activities, citizens who purchase flood insurance benefit from
discounted premiums.

The amount of flood insurance premium discount is based on a commu-
nity’s CRS classification.  There are ten classes, with a five-percent
discount for each class.  Class 10 has no premium discount, and Class 1
yields the maximum discount of 45 percent for policies on buildings in
the mapped flood hazard area.  A community’s CRS classification is
based on the number of credit points calculated for specific floodplain
management activities undertaken to meet the goals of the NFIP and
CRS.

Participation in the CRS is voluntary.  Any community that is in full
compliance with the rules and regulations of the NFIP, also called “good
standing,” may apply for a CRS classification.  Technical support may be
requested from the NFIP State Coordinator and the appropriate FEMA
Regional Office.  The application process is described in the CRS
Application (FEMA FIA-15A).

Eighteen creditable activities are organized under four categories.  FEMA
conducted extensive evaluations of all the activities and developed a
system of credit points.  The points are based on how well each activity
helps achieve the goals of the CRS.  Communities are welcome to
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propose alternative approaches that go beyond the minimum requirements
of the NFIP.  FEMA will evaluate alternative approaches to determine
how much, if any, CRS credit is appropriate.

The IBC incorporates specific requirements of the NFIP, in large mea-
sure by reference to ASCE 24, Flood Resistant Design and Construction.
ASCE 24 is organized to apply standards based on the structure cate-
gories used by the I-Codes™.  This means that some standards which
exceed the minimum NFIP requirements are not applied uniformly to all
buildings and structures in flood hazard areas.  Table 2 provides a repre-
sentative selection of ASCE 24 provisions and notes on corresponding
CRS credits.

Table 2. Selected ASCE 24 provisions and
opportunities for CRS credits.

ASCE Provisions CRS Notes
Foundations to be designed for load
combinations, including flood loads

Credit for Foundation Protection

Specific standards for High Risk Flood Hazard
Areas (alluvial fans, flash flood, mudslide,
erosion-prone, high velocity, ice jam, and
debris flow areas)

Credit based on the portion of the flood hazard
area that is identified as subject to unique
flood-related hazards along with Special
Hazards Regulations are applied

Based on structure category and type of flood
hazard area, applies freeboard to lowest floor
elevation

Credit for Freeboard, depending one the
additional height (from 1 to 3 feet) and
weighted by potential number of structures in
each category

Based on structure category and type of flood
hazard area, applies freeboard to utilities and
mechanical and electrical equipment

Credit for Other Higher Standards, weighted by
potential number of structures in each category

Tanks to be secured against 1.5 times potential
buoyancy

Credit for Other Higher Standards

Specifies foundation types allowed in flood
hazard areas subject to high velocity wave
action and high risk flood hazard areas

Credit for Other Higher Standards

Erosion analysis to establish minimum
foundation depth in flood hazard areas subject
to high velocity wave action

Credit for Other Higher Standards, prorated by
percent of flood hazard area that is subject to
high velocity wave action

Minimum warning time specified, and
emergency operations plan required, for use of
floodproofing that requires human intervention

Credit for Other Higher Standards, weighted by
potential number of non-residential buildings

Some activities may be implemented by a state or a regional district
rather than at the local level.  For example, some states have regulations
that require freeboard, or state dam safety programs may meet national
standards.  All communities that apply for the CRS receive credit based
on approved state-wide standards and activities.
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FEMA periodically reviews each CRS community’s activities and per-
formance.  If the credited activities are not being implemented properly or
fully, credit points and the CRS classification may be revised.  A
community may add, change, or drop creditable activities each year.

The discount in flood insurance premiums is only one of the rewards that
a community gains by undertaking activities credited by the CRS.  Other
sound reasons include improved public safety, reduced damage to
property and public infrastructure, avoidance of economic disruption and
losses, reduction of human suffering, protection of the environment and,
most importantly, promoting disaster resistant communities.

To learn more about the CRS, contact your NFIP State Coordinator, the
appropriate FEMA Regional Office, or check the NFIP CRS section of
FEMA’s Web site at www.fema.gov/nfip/crs.htm.

3.4 Choosing Higher Standards

The NFIP sets minimum national standards that apply to all communities,
regardless of the unique characteristics that may be present.  For a
number of reasons, states may require or communities may elect to apply
provisions that exceed the minimum NFIP requirements:

� Flood history may prompt consideration of more restrictive provi-
sions.

� Past events may have been more severe than the predicted one-
percent annual exceedance probability flood (also known as the 100-
year flood) or events may have occurred more often than expected.

� Communities may have identified unique hazards associated with
flooding, including flash flooding, alluvial fan flooding, ice jam
flooding, mud flows, debris flows, and flood-related erosion and
bluff failure.

� Upland development may have altered the runoff conditions, so that
the magnitude and frequency of flooding have changed since the
maps were prepared.

� Advances in recent years have improved the modeling methodologies
used to develop flood hazard mapping, but it may take many years
before all current maps are revised to take advantage of the improved
models.

Another frequently cited basis for electing to administer a higher standard
is recognition that the engineering methods used to predict flood dis-
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charges and water surface elevations are mathematical approximations of
the natural phenomenon of flooding.  In addition, flood hazard maps may
be based on topographic maps with wide contour intervals, or flood dis-
charges were not computed to anticipate upland development.  Choosing
higher standards, such as freeboard, adds a factor of safety to acknowl-
edge that flood hazard area delineation is not a precise science.

The NFIP’s Community Rating System, described in Section 3.3, offers
credit points to communities that adopt floodplain management pro-
visions that exceed the minimum requirements of the NFIP.  The
maximum number of points available for certain higher regulatory
standards is summarized in Table 3.  Actual points will be determined
based on the specific provisions of a community’s higher standards.

Table 3.  Maximum allowable points for higher standards.

CRS Activity 430:  Higher Regulatory Standards

Maximum
CRS Credits
(as of 1999)

Freeboard (up to 3' above BFE) 300 points

Foundation Protection (fill compaction, engineered design) 35 points

Cumulative Substantial Improvement (over specific period) 110 points

Lower Substantial Improvement Threshold (less than 50%) 90 points

Protect Critical Facilities (to 500-year flood level) 100 points

Protect Flood Storage Capacity (minimize use of fill) 80 points

Protect Natural and Beneficial Floodplain Functions 40 points

Prohibit or Limit Enclosures Below Elevated Buildings 300 points

Other Higher Standards 50 points

Low Density Zoning 600 points

Special Hazards Regulations (unique flood-related hazards) Variable points

State-Mandated Regulatory Standards 25 points

Building Code and Staffing (BCEGS) 65 points

Some of the higher standards that apply specifically to buildings are
described below, including sample language to revise the IBC® and the
IRC™.

� Freeboard.  Freeboard is a factor of safety that results in elevating
buildings above the minimum flood elevation required by the NFIP,
the Base Flood Elevation (BFE).  Floods can and do rise higher than
established Base Flood Elevations.  For riverine waterways, continu-
ing development in upstream watersheds will, over time, cause more
runoff that may worsen flooding.  Future land use conditions, such as
increased development and runoff, are presently not taken into
consideration in FEMA’s flood insurance studies.  One hundred CRS
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credit points are allowed for each additional foot of freeboard up to 3
feet, for a maximum of 300 points.  Some freeboard, based on
structure category, is incorporated into the provisions of ASCE 24.

Sample revision language

IBC:  1612.4.1 Freeboard.  A freeboard of    *   ft (   *   m)
shall be added where the design flood elevation or other
elevation requirements are specified.

IRC™:  R327.1.3.1 Freeboard.  A freeboard of    *   ft (   *   m)
shall be added where the design flood elevation or other
elevation requirements are specified.

* Insert selected freeboard height.

� Prohibit Enclosures Below Elevated Buildings.  Flood hazard areas
are subject to considerable forces that may be exerted on the founda-
tion system and any portion of a building that extends below the de-
sign flood elevation.  Enclosures below otherwise properly elevated
buildings are allowable under the NFIP and the I-Codes™ provided
they meet certain provisions.  However, due to the type and extent of
damage that can still be sustained, some communities choose to
prohibit enclosures below elevated buildings altogether.  Prohibiting
enclosures below elevated buildings may earn CRS credits.

Sample revision language

IBC:  1612.4.1  Enclosures below design flood elevation.
Fully enclosed areas below the design flood elevation shall not
be permitted.

Exception.  Crawl spaces that comply with the requirements
for openings in enclosures below the design flood elevation in
ASCE 24.

IRC™:  R327.2.2  Enclosed area below design flood
elevation.  Enclosed areas, including crawl spaces, that are
below the design flood elevation shall:  Fully enclosed areas
below the design flood elevation shall not be permitted.

Exception.  Crawl spaces shall: (remainder of section unchanged)

IRC™:  R327.3.3  Walls below design flood elevation.  Delete
the existing text in its entirety and replace:  Walls and partitions
shall not be permitted below the elevated floor.

Exception.  Walls constructed with insect screening or open
lattice.
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� Limit the Size of Enclosures Below Elevated Buildings.  Limiting the
size of enclosures below elevated buildings is another way to mini-
mize flood damage.  The NFIP and the I-Codes™ allow enclosures
that are used solely for building access, storage, or parking.  All other
uses are prohibited.  Enclosures for access and storage do not need to
be large, otherwise owners may be tempted to convert the areas to
uses that are not permissible, such as bedrooms, family rooms,
bathrooms, and workshops.  Limiting the size of enclosures to less
than 300 square feet yields 100 CRS credit points.  An additional 50
points are available if the regulations require owners to sign a non-
conversion agreement whereby property owners acknowledge the use
restrictions and agree not to convert enclosures below elevated
buildings.

Sample revision language

IBC®:  1612.4.1  Enclosures below design flood elevation.
Fully enclosed areas below the design flood elevation shall be
no larger than    *   square feet (   *   m2) in total enclosed area.

Exception.  Crawl spaces that comply the requirements for
openings in enclosures below the design flood elevation in
ASCE 24.

IRC™:  R327.2.2  Enclosed area below design flood
elevation.  Enclosed areas, including crawl spaces, that are
below the design flood elevation shall:

1.   Be no larger than    *   square feet (   *   m2) in total
enclosed area.  Retain and renumber items 1 and 2.

Exception.  Crawl spaces that comply with R327.2.2.2 and
R327.2.2.3.

IRC™:  R327.3.3  Walls below design flood elevation.

1.   Are no larger than    *   square feet (   *   m2) in total
enclosed area.  Retain and renumber items 1, 2, and 3.

Exception.

1. Walls constructed with insect screening or open lattice.

* Insert selected size limit.

� Foundation and Elevation Requirements in “Coastal A Zones.”
Flood hazard areas subject to high velocity wave action are com-
monly called “V Zones.”  Flood hazard areas immediately inland of
V Zones experience some wind-driven waves and are often called
“Coastal A Zones.”  The line between the two zones is located where
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modeling techniques predict that the wave heights will diminish to a
specific height, typically three feet.  Residual waves in “Coastal A
Zones” impose loads on buildings, may transport sand, and can cause
foundation scour.  One way to address these conditions is to adopt
and apply the V Zone foundation and elevation requirements in
Coastal A Zones.  Applying the higher foundation and elevation
requirements may earn up to 135 CRS credit points.

Sample revision language

IBC:  1612.4  Exception.  In flood hazard areas inland of and
contiguous to flood hazard areas subject to high velocity wave
action, buildings and structures shall be designed and
constructed in accordance with the provisions in ASCE 24 for
buildings and structures in flood hazard areas subject to high
velocity wave action.

IRC™:  R327.2  Exception.  In flood hazard areas inland of and
contiguous to coastal high hazard areas that are designated in
Sec. R327.3, buildings and structures shall be designed and
constructed in accordance with the provisions in Sec. R327.3.

3.5 Substantial Improvement and Substantial
Damage

The I-Codes™ definition of “substantial improvement” is consistent with
the NFIP.  If a proposed improvement, or the repair of damage from any
cause, will cost more than 50 percent of the market value of the building
before the improvement or repair, then the entire building is to be made
compliant with the flood resistant provisions.  This applies to all build-
ings and structures located in all flood hazard areas, except designated
historic structures.

To help address many of the questions that often arise, FEMA prepared
Answers to Questions About Substantially Damaged Buildings (FEMA
213).  It has useful information about substantial improvements that are
not triggered by a damaging event.  Improvements to existing buildings
generally are one of four types:

1. Rehabilitation of an older building without modifying its external
dimensions.

2. Additions to an existing building that increase the square footage
and usually involve modifying the structure of the original building.

3. Reconstruction of a building, in whole or in part, on the same
footprint and foundation.
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__________
�

__________

Complete with de-
tailed diagrams and
explanations, Home-
owner’s Guide to
Retrofitting:  Six Ways
to Protect Your House
from Flooding (FEMA
312), is a good re-
source for owners,
designers, and
builders who are
considering improve-
ments and repairs.

__________
�

__________

4. Restoration or repair of damage of any origin to restore a building to
its pre-damaged condition.

Substantial damage may be caused by damage of any nature.  Therefore,
after a damage event, whether flood, fire, tornado, earthquake, or
vandalism, the substantial damage requirements of the I-Codes™ should
prompt field inspections to evaluate damage that may trigger the
substantial improvement/substantial damage requirements for buildings
and structures located in flood hazard areas.

After a damage event that affects multiple properties or large areas,
buildings that are in flood hazard areas should be checked for damage.
Some communities distribute flyers explaining permit requirements and
how exposure to future flood damage can be reduced during repairs.
Most property owners may be unaware that they need permits to repair
and restore damaged buildings.

Quick action is needed when substantial damage is discovered because
most owners want to repair or rebuild immediately and get back to
“normal.”  It is good to keep in mind that if they have been damaged by
flood, then “normal” means they are likely to get damaged again by the
next flood.  After major natural hazard events such as floods, tornadoes,
and earthquakes, some communities and states organize special permit
assistance desks where impacted people can get help.

Following major flooding, states and communities often seek technical
support and assistance from FEMA to evaluate flood damage.  Contact
your NFIP State Coordinator or FEMA Regional Office to find out about
post-disaster assistance that may be available when many damaged
buildings must be evaluated.  FEMA has developed a user-friendly
software program, and paper forms, that can be used to help determine
whether specific buildings have been substantially damaged.  The
software is free and is included with Guidance on Estimating Substantial
Damage Using the NFIP Residential Substantial Damage Estimator
(FEMA 311).

2000 International Building Code.  The IBC covers substantial
improvement and substantial damage in a number of places.  First, the
scope of the code is broad and includes:
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� 101.2 Scope includes alteration, movement, enlargement, replace-
ment, and repair.  Thus, activities that may qualify as substantial
improvement or substantial repair are included within the scope.

� Section 105 Permits, 105.1 Required reinforces intended activities
that are subject to the requirements of the Code, including those that
enlarge, alter, repair, move, or demolish a building or structure.

� 105.2.3 Repairs clarifies that applications for permits need not be
submitted for “ordinary repairs” provided such repairs do not include
certain actions that may affect the structural design and other
elements.

The IBC includes substantial improvements and restoration of substan-
tial damage among activities listed in Section 1612.1 that are to be
designed and constructed to resist the effects of flood hazards and flood
loads.  “Substantial improvement” and “substantial damage” are defined
in Section 1612.2.

Importantly, Chapter 34 addresses existing buildings, and specific
language addresses flood hazard areas:

3402.1  Existing buildings or structures.

Exception:  For buildings and structures in flood hazard areas
established in Section 1612.3, any additions, alterations or repairs
that constitute substantial improvement of the existing structure, as
defined in Section 1612.2, shall comply with the flood design
requirements for new construction and all aspects of the existing
structure shall be brought into compliance with the requirements for
new construction for flood design.

The scope of Chapter 34 is broad, covering “the alteration, repair,
addition and change of occupancy of existing structures.”  These
definitions are substantially the same as the NFIP definitions:

� Addition is an extension or increase in floor area or height of a
building or structures.

� Alteration is any construction or renovation to an existing structure
other than repair or addition.

� Repair is the reconstruction or renewal of any part of an existing
building for the purpose of its maintenance.

2000 International Residential Code™.  The IRC™ covers substantial
improvement and substantial damage in three sections:
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__________
�

__________

Although quite rare,
some private insur-
ance companies do
provide flood
coverage that is not
underwritten by the
federal government.
Those policies often
do not include
standard additional
coverage to help pay
the increased cost of
bringing a building
into compliance.

__________
�

__________

__________
�

__________

To help answer ques-
tions, FEMA prepared
Interim Guidance for
State and Local
Officials:  Increased
Cost of Compliance
Coverage (FEMA
301), available online
at www.fema.gov/
mit/icc00.htm.

__________
�

__________

__________
�

__________

AJ102.5 was inad-
vertently omitted from
2000 IRC™ and is
included in the errata.

__________
�

__________

� R105.3.1.1  Substantially improved or substantially damaged existing
buildings and structures specifies that the building official shall exa-
mine applications and prepare a finding with regard to the value of
the proposed work.  If the value equals or exceeds 50 percent of the
market value of the building, the finding is provided to the board of
appeals.

� R112.2.1  Determination of substantial improvement in areas prone
to flooding.  The board of appeals is to determine if a proposal, re-
ferred to it by the building official pursuant to R105.3.1.1, constitutes
a substantial improvement (or repair of substantial damage).  If the
proposed work is found to be a substantial improvement or repair of
substantial damage, it must meet the requirements of Section R327.
Section R112.2.1 sets forth specific work that is not included in the
term “substantial damage” and that need not be included in the
valuation.

� Appendix J Existing Buildings and Structures, Section AJ102.5 Flood
hazard areas specifies that work in existing buildings is subject to
the provisions of R105.3.1.1, described above.

3.6 Increased Cost of Compliance

The requirement to achieve compliance after substantial damage is sus-
tained has been part of the NFIP regulations since 1974.  Standard NFIP
flood insurance policies issued or renewed since May 1997 include
coverage called Increased Cost of Compliance.  This coverage is intended
to help bear at least a substantial part of the cost of bringing a flood-
damaged building into compliance with the flood resistant provisions of
the community’s codes and regulations.  Most buildings insured under the
NFIP that are declared “substantially damaged” by the community will
qualify for an additional insurance claim payment of up to an amount
stated in the flood insurance policy.  This additional claim payment may
also be used as part of the non-federal cost-share for certain federally-
funded flood mitigation grants.  Contact your NFIP State Coordinator to
learn more about grant programs that may be available to your com-
munity.

Increased Cost of Compliance claim payments may be available for
insured buildings that sustain repetitive flood losses, but only if the
community has adopted a specific cumulative substantial damage
provision that either meets or exceeds the definition in the standard flood
insurance policy.
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__________
�

__________

If your state or com-
munity amends or
does not adopt the
administrative pro-
visions outlined in the
IBC® (including Ap-
pendix G) and the
IRC™, then you must
recapture those pro-
visions in another
ordinance.  Be sure to
review the remainder
of Chapter 4 and Sec-
tion 1.6 for an over-
view of community
responsibilities under
the NFIP.

__________
�

__________

If your community participates in the NFIP, then the responsibilities
described in this chapter are already being addressed, although perhaps by
an office other than the building department.  Worksheet B in Chapter 2
can be used to identify each department in your community that has a role
in administering the current floodplain management regulations.  The
NFIP provides insurance and flood hazard information, and in return,
states and communities agree to regulate development in flood hazard
areas.

The National Flood Insurance Program was founded on the principle that
managing floodplain development at the local level will lead to avoidance
and minimization of future flood damage.  FEMA reports convincing
evidence to support this concept:  Buildings that are constructed in
compliance with the NFIP requirements sustain little or no damage during
most floods.

When a community decides to participate in the NFIP, it accepts the
responsibility to adopt, administer, and enforce floodplain management
provisions that either meet or exceed the minimum NFIP requirements.
Communities become partners with the Federal Emergency Management
Agency.  The objectives of the partnership are to reduce safety risks to
people, protect the natural and beneficial functions of floodplains, to
mitigate flood damage to real and personal property, and to create disaster
resistant communities.

4.1 State or Community Modifications
of the I-Codes™

As each state and community considers adoption of the I-Codes™, it may
also consider certain modifications.  While many states require adoption
of a specific building code, many also allow local amendments that may
either strengthen or weaken the basic code.

If your state has adopted the I-Codes™, check with your state building
code official and your NFIP State Coordinator to determine if your state
has adopted any modifications to the flood resistant provisions of the
I-Codes™.
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__________
�

__________

A modification to the
flood resistant
provisions of the
I-Codes™ may result
in a code that does
not meet the mini-
mum requirements of
the NFIP.  If this
happens, in order to
continue to participate
in the NFIP, the state
or community must
adopt compensating
provisions in a
separate ordinance or
regulation.  Before
changing any flood
resistant provision of
the I-Codes™, contact
your NFIP State
Coordinator or the
appropriate FEMA
Regional Office to dis-
cuss the impact of the
proposed changes.

__________
�

__________

As you compare the flood resistant provisions of the I-Codes™ to your
current floodplain management regulations, you may decide to incor-
porate certain modifications.  FEMA encourages communities to adopt
higher standards, and has established the NFIP Community Rating
System (CRS) to recognize the value of doing so.  Section 3.3 is a brief
overview of the CRS.  Examples of higher standards, along with
suggested language that can be included in the Ordinance for Adoption,
are found in Section 3.4.

4.2 State-Required Floodplain Provisions

While the NFIP represents the minimum floodplain management require-
ments in most communities, a number of states have laws, regulations, or
state requirements that impose higher standards.  Check with your NFIP
State Coordinator to make sure that you have a complete list of additional
state requirements, if any.  These requirements will have to be included in
the Ordinance for Adoption when you adopt the I-Codes™.

Some of the more common higher standards provisions imposed by states
include freeboard, more restrictive floodway encroachment limits, set-
backs, and factors to address erosion.  Section 3.4 describes a number of
options, along with sample revision language.

4.3 Record Keeping

Keeping complete permit records is a key element of your community’s
responsibilities under the NFIP.  The I-Codes™ contain specific require-
ments concerning record keeping:

� IBC Section 104.7 requires retention of all official records “for the
period required for retention of public records.”

� The NFIP and IBC Appendix G require that records related to
development in flood hazard areas be maintained permanently and
that they be available for public inspection and review.  In addition to
retaining permit files, many communities keep a separate log of
permits issued in flood hazard areas.

� Section R104.7 of the IRC™ requires retention of official records of
applications, permits and certificates issued, reports of inspections,
and notices and orders issued.  Such records are to be retained “for
the period required for retention of public records.”
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Required Certifications.  The I-Codes™ require communities to obtain
and retain the certificates and documentation needed to determine that
floodplain development activities are compliant, including:

� Elevation Certificates (IBC 1612.5; IRC™ R109.1.3; and IRC™

R327.1.9),

� Floodproofing Certificates (IBC 1612.5),

� Certification of the design of non-standard flood openings
(IBC 1612.5),

� In certain circumstances, certification of breakaway wall design
(IBC 1612.5; IRC™ R327.3.5),

� Certification of foundation design, only in flood hazard areas subject
to high velocity wave action (IBC 1612.5; IRC™ R327.3.5),

� Certification that floodway encroachments will not increase flood
levels (IBC Appendix G 103.5),

� Notifications provided to adjacent communities, the state, and FEMA
for watercourse alterations (IBC Appendix G 103.6),

� Documentation of all floodplain management variance actions,
including justifications (IBC Appendix G 105.2; IRC™ R104.7),

� Notifications provided to recipients of floodplain management
variances of certain cautions (IBC Appendix G 105.7(5);
IRC™ R112.2.2(5)), and

� Copies of inspection reports for buildings located in flood hazard
areas (IBC Appendix G 103.8; IRC™ R104.7).

Biennial Reports to FEMA.  Periodically, FEMA sends Biennial Report
forms to each participating community.  The information to be reported
by the community, including updates of previously submitted data, helps
FEMA and the states plan for technical assistance and flood map needs.
FEMA is particularly interested in the number of permits issued and
variances granted.  Accurate record keeping is essential for a community
to be able to properly complete the Biennial Report forms.

Plan Review and Inspection Checklist.  Some communities use a
checklist during plan review to verify that appropriate flood resistant
provisions have been checked and are acceptable.  The sample checklists
included in Appendix E are designed to be transferred to the inspection
staff and used to document that specific flood resistant construction
details have been found to be acceptable.  Use of a checklist is not
required by the NFIP.  However, it is a good way to document plan
review and compliance.
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4.4 Requiring Other Permits

The NFIP regulations specifically require that communities review
proposed development to assure that all other necessary permits have
been received.  Such permits and approvals may need to be obtained from
federal, state, or local regulatory authorities.  Examples at the federal
level include permitting under Section 404 of the Clean Water Act of
1972 and Section 10 of the Rivers and Harbors Act of 1899, and con-
sultation or permitting under the Endangered Species Act of 1973.  State
and regional agencies may also regulate activities in flood hazard areas,
including activities that impact wetlands, forestry resources, dunes, the
shoreline or coastal zone, subaquatic vegetation, threatened and
endangered species, navigation, and waterways.

IBC® Section 105.3.1 directs the building official to reject applications
that do not conform to the requirements of pertinent laws.  Although not
defined, pertinent laws include applicable federal, state, or other local
laws.  IBC® Appendix G Section G103.2 specifically requires that pro-
posed developments in flood hazard areas are not to be approved until
applicants provide proof that other necessary permits have been granted
by federal or state authorities.  Coordination of multiple permits may help
applicants to avoid added costs associated with differing requirements.

4.5 Notifying Potentially Impacted Parties

When an applicant proposes activities that involve alteration of a water-
course, IBC® Appendix G Section G103 specifies that the building
official shall require the applicant to notify FEMA, the state, and adjacent
communities.  Changes to streams and rivers have the potential to
significantly alter flow patterns and carrying capacities, which may
adversely impact upstream, cross-stream, and downstream properties.

The NFIP regulations require that the carrying capacity of an altered
watercourse be not less than that of the natural watercourse before
alterations are made.  Engineering analyses are required to demonstrate
that this requirement is satisfied.  Applicants are to submit a comparison
of the existing and proposed channel capacities, a description of the
proposed alterations, land use of the adjacent properties, information
about adjacent property owners, and an assessment of the potential
impacts.
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__________
�

__________

Some flood hazard
areas were mapped
by FEMA without
detailed studies.
Known as “unnum-
bered A zones”, they
are shown without
Base Flood Eleva-
tions.  A valuable
resource document,
Managing Floodplain
Development in
Approximate Zone A
Areas:  A Guide for
Obtaining and
Developing Base
(100-Year) Flood
Elevations (FEMA
265) is online at
www.fema.gov/mit/
zonea_mn.pdf.

__________
�

__________

__________
�

__________

The “floodway” is the
channel and adjacent
land areas that must
be reserved in order
to pass the Base
Flood without cumula-
tively increasing the
water surface eleva-
tion more than a
designated height,
which is specified in
the Flood Insurance
Study.  Floodways
have been delineated
along most water-
ways that were
studied using detailed
methods.

__________
�

__________

4.6 Evaluating Floodway Impacts

Communities are required to prohibit any floodway encroachments,
including fills, new construction, and substantial improvements, if they
would cause flood levels to increase more than a designated height.  The
designated height limit on the allowable increase is found in the floodway
tables of a community’s Flood Insurance Study.

If a community decides to permit a floodway proposal that could cause an
increase in the Base Flood Elevation, a Conditional Letter of Map
Amendment (CLOMR) and floodway revision must be reviewed and
issued by FEMA.  Preliminary permit approvals should be conditioned on
the applicant obtaining the CLOMR.

4.7 Flood Hazard Map-Related Duties

At a minimum, communities must use the Flood Insurance Rate Map
(FIRM) and floodway map, if provided by FEMA, in the administration
of flood resistant provisions adopted for participation in the NFIP.  Flood
hazard data that are available from other federal, state, or other sources
may be used if FEMA has not provided a map or if detailed data are not
specified, for example, in flood hazard areas without Base Flood Eleva-
tion information.

Communities must notify FEMA and the NFIP State Coordinator if they
intend to adopt maps showing flood hazard areas that are larger or differ-
ent than those on the FIRMs.  This situation may arise if a community
conducts a detailed study of an area that was not mapped by FEMA.  It
may also arise if the community prepares maps of flood hazard areas
using criteria that are different than the minimum map specifications used
by the NFIP, such as future watershed development runoff, “no-rise”
floodway, or other aspect that would result in a more restrictive flood
hazard area.  Under these circumstances, the elevation of the flood hazard
area is referred to as the Design Flood Elevation (DFE).  At a minimum,
the DFE equals the Base Flood Elevation, which is shown on the FIRM.
Section 1.13 includes definitions of both DFE and BFE.
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__________
�

__________

To help applicants
gather and complete
the data necessary
for map changes,
FEMA developed
application and
certification forms,
accessible online
through the Forms
Page at
www.fema.gov/mit/
tsd/FRM_main.htm.
Additional detailed
guidance on all of the
map change
processes is found in
Appeals, Revisions,
and Amendments to
NFIP Maps:  A Guide
for Community
Officials (FEMA FIA-
12).

__________
�

__________

Participating communities are expected to:

� Participate in studies to produce or revise the maps.  For the most
part, flood-prone communities have some level of map issued by
FEMA.  From time to time, waterways are restudied or new studies
are conducted in areas without detailed flood elevation data.

� Adopt revisions issued by FEMA.  A change to an effective NFIP
map is called a “map revision.”  The effective map is the most recent
map.  When a map revision is warranted, FEMA will revise and
republish the affected map panels and, if necessary, the Flood
Insurance Study report.  This is referred to as a “physical map
revision.”  If the scale of the revision is small, or if it affects only one
property, FEMA will issue a “Letter of Map Revision” (LOMR).  A
LOMR describes the changes and officially revises the effective map.

� Retain all versions of the maps.  The most recent map, called the
effective map, is to be used to regulate development in flood hazard
areas.  Previous versions of the map should be retained for historical
purposes and in the event permit or enforcement decisions need to be
reconstructed.

� Allow for public access to the maps.  Flood hazard maps serve
multiple purposes.  They are the basis for mortgage lenders requiring
flood insurance and insurance agents use them to determine
insurance rates.  Citizens should have ready access to the maps so
they can better understand flood risks and the implications of
decisions regarding permits and flood insurance.

� Notify FEMA when revisions are needed.  FEMA should be notified
when a community becomes aware of a significant need for a change
to the flood hazard maps.

The following functions are related to FEMA’s efforts to keep maps
current to reflect changes in conditions:

� Community boundaries.  Most FIRMs are issued for individual
communities, and the areas shown are those within the corporate
boundaries at the time the map was prepared.  Over time, FEMA will
convert FIRMs to digital media and will issue them on a “county-
wide” basis rather than individual towns, cities, and the unincorpo-
rated areas of counties.

� Engineering analyses.  Applications for permits for certain proposed
activities, such as flood control structures, waterway alterations, or
fill for multiple lots, are to be supported with documented analyses.
FEMA reviews the analyses to determine whether the proposals meet
the criteria for a map revision.  FEMA’s initial comments are known
as “conditional determinations” that are issued as “Conditional
Letters of Map Revision” (CLOMR) and “Conditional Letters of
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__________
�

__________

Many communities
attach a blank
Elevation Certificate
to the issued permit
and clearly indicate
when it must be
completed and
submitted.  A form
that differs from
FEMA’s Elevation
Certificate may be
used, but at a
minimum, the same
information is to be
collected.

__________
�

__________

Map Revision Based on Fill” (CLOMR-F).  When a project is
completed, “as-builts” are submitted to support FEMA’s issuance of
a final Letter of Map Amendment (LOMA) or a map revision.

� Flood fringe fills (individual lots).  If individual lots are filled so that
the buildable surface is at or above the BFE or DFE, owners may
submit documentation and request that FEMA remove the flood
hazard area designation.  If the fill meets certain criteria, FEMA will
issue a “Letter of Map Revision based on Fill” (LOMR-F).  Without
the LOMR-F, lenders will require that flood insurance be purchased
on buildings that, based on the FIRM, appear to be within the
mapped flood hazard area.

� Naturally high ground (individual lots).  Because of the scale of the
original topography and the approximate nature of flood hazard
mapping techniques, some land areas may have been inadvertently
included in the mapped flood hazard area.  Land owners may submit
documentation to show that an individual structure and/or a legally
described parcel of land is above the BFE.  FEMA will issue a
“Letter of Map Amendment” (LOMA) if it is determined that the
parcel of land is actually above the BFE.  The LOMA applies to only
the described structure or parcel, and officially amends the effective
map.

4.8 Elevation Certificates

Certain ground and building elevations are to be surveyed and certified so
that building officials can determine the elevation of the lowest floor.
The lowest floor elevation is the most significant element in determining
that floodplain construction is compliant.  The same elevation certifica-
tion is used by insurance agents to determine appropriate insurance
ratings.

Ideally, the elevations are checked when the lowest floor level is set and
before further vertical construction takes place.  That way, errors in the
elevation can be corrected with minimal cost and delay.  Because the
building official’s determination of the “lowest floor” is, in part, depen-
dent on the location of utilities and the final site grading, a final Elevation
Certificate should be completed and sealed when that work is finished.
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The Elevation Certificate (FEMA Form 81-31) can be ordered from
FEMA.  It is available online in the library section of FEMA’s Web site,
www.fema.gov/library/elvcert.pdf.  The form includes several pages of
instructions and illustrations.

� Surveyor/Engineer.  A registered professional who is licensed to
perform elevation surveys is required to complete, sign, and affix a
professional seal to the Elevation Certificate.  The certificate must be
dated to document when the elevations were surveyed because
continuing construction or future modifications could alter and/or
outdate the information shown.  The registered professional is
responsible for obtaining and certifying accurate elevations of key
ground and building elevations.

Using the diagrams provided by FEMA, the registered professional
determines which building elevations to survey by selecting the
building diagram that most closely represents the actual building.  If
the diagrams do not match the configuration of the building, the
registered professional may need to note in the comment section to
clarify the diagram selected.  The Elevation Certificate and building
diagrams specify the various elevations that are to be surveyed,
including:

− The bottom floor and the next higher floor;

− The floor of enclosures, attached garages, below-grade areas,
and the interior grade of crawl spaces;

− For buildings in flood hazard areas subject to high velocity wave
action, the top of floors and the bottom of the lowest horizontal
structural members;

− For all buildings, the highest and lowest adjacent grades; and

− For buildings with enclosures with flood vents, the number and
total area of vents that are within 12 inches of the adjacent grade
are to be noted on the certificate.

� Building Official.  The issued building permit should clearly specify
the Design Flood Elevation and the minimum elevation of the lowest
floor (including basement).  When an Elevation Certificate is sub-
mitted by a registered design professional, it is the building official’s
responsibility to determine that all required surveyed elevations and
information are noted on the “as-built” certification.

If all the required elevations have been surveyed, the building official
then determines which level is the lowest floor and compares its “as-
built” elevation to the DFE.  This comparison determines whether the
building is compliant with the flood resistant provisions of the code.
If not compliant, enforcement action should be initiated immediately.
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__________
�

__________

Certain other certifica-
tions may be required:

� Floodproofing
Certificate, for
certain non-
residential build-
ings designed to
be watertight.

� Pile or column
certification, for
buildings in flood
hazard areas
subject to high
velocity wave
action.

� Breakaway wall
certification, only
if anticipated
loads exceed
certain values set
forth in the code.

� Flood opening
certification, if
flood openings do
not conform to
specifications in
the code.

__________
�

__________

In determining the lowest floor, two factors should be kept in mind:

� In flood hazard areas not subject to wave action (A Zones), if an
enclosed area below an elevated building has flood openings, has
flood resistant materials, and if it is used only for parking, building
access, or storage, then it is not considered the “lowest floor,” and

� In areas subject to high velocity wave action (V Zones), if an
enclosed area beneath an elevated building has breakaway walls,
flood resistant materials, and is used only for parking, building
access, or storage, then it is not considered the “lowest floor.”

A copy of the Elevation Certificate is to be placed in the community’s
permanent permit file.  To facilitate reporting to FEMA and states, some
communities keep a separate log with information on flood hazard area
permits.  At a later date, if an Elevation Certificate is not found in the file,
the community will be required to obtain a replacement to verify proper
administration of the NFIP requirements.

4.9 Inspections

Even when building permits and construction plans are complete, good
inspection and enforcement procedures are important.  Building
inspectors need to understand the flood resistant design and construction
requirements that they are to check.  If deviations from the conditions of
the permit are found early during construction, it is easier to work with
the owner and builder to achieve compliance through corrective actions.

Using a plan review and inspection checklist, such as the examples in
Appendix E, can make inspections easier because the inspector will have
a standardized summary of requirements that are not seen in non-
floodplain buildings.  A checklist also documents the inspection, which
can be important for maintaining a community’s good standing in the
NFIP.

The following summarizes some of the inspections that can be performed
to facilitate compliance with flood resistant provisions:

� Stake Out or Site Inspection.  Checking that the lowest floor is prop-
erly elevated is easiest if there is a nearby elevation benchmark or
reference mark.  If one of the reference marks shown on the flood
hazard map is not close to the site, placement of a temporary
reference mark on-site can make it easier to check the elevation when
the floor level is set, and to certify the elevation when the “as-built”
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Elevation Certificate is completed.  The best time to make sure a
building will be located correctly is during the site inspection when
setbacks and distances from the watercourse or floodway can be
checked.

� Fill Inspection.  Fill that is placed to structurally support a building
should be inspected to check compaction.  It is also important to
check that the final elevation of the fill is as high as required by the
permit because this may affect the final elevation of the lowest floor.

� Footing or Foundation Inspection.  For foundations that will create
enclosures below otherwise elevated buildings, inspectors should
check for the specified number, size, and location of flood openings.
Flood openings are to be close to the ground and should not be
confused with under-floor air ventilation openings which are located
just under the floor level.  For slab-on-grade buildings, the lowest
floor inspection is conducted at this time.

� Lowest Floor Inspection.  Under IBC Section 109.3 Inspections,
and IRC™ R109.1.3 Floodplain Inspections, the certification of the
lowest floor elevation is to be submitted.  An important part of
administering provisions for flood resistant construction is making
sure that buildings are elevated properly.  The best time to verify
compliance is when the lowest floor elevation is set and before
further vertical construction takes place.  An error of a foot or two in
elevation may seem minor, but correction can be expensive and
complicated if that error is discovered once the walls and roof are in
place.

� Final Inspection.  A final inspection to document compliance with
the floodplain management requirements of the I-Codes™ can be
done at the same time as the final inspection to issue the occupancy
certificate.  During the final inspection, some of the important things
to check include:

− Verify that utilities and other building elements are located
properly, usually above the BFE or DFE.  Frequently over-
looked items include electrical outlets, plumbing fixtures, and
ductwork that are installed under the floor, usually in a crawl
space.

− In flood hazard areas not subject to high velocity wave action
(A Zones), inspect enclosures below elevated buildings to
ensure the flood openings are correct in number, size, and
placement.  If standard air ventilation units are used as flood
vents, the louvers should be permanently disabled so that
floodwater can automatically enter and exit freely, without any
human intervention.
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− In flood hazard areas subject to high velocity wave action
(V Zones), inspect enclosures below elevated buildings to
determine that breakaway walls are constructed to freely break
away without causing damage to the building’s foundation or
the elevated portion of the building.  To minimize transfer of
loads during flood conditions, utility connections shall not be
mounted on, or penetrate through, breakaway walls.

− For enclosed areas below the BFE or DFE, check that the
approved use (parking, storage, and building access) appears to
be consistent with what has been built.

− Check that exterior fill is placed according to the approved plans
and specifications, and that next to all sides of the foundation it
is not higher than the interior slab or grade of crawl spaces.

− Verify that flood damage resistant materials are used below the
DFE.  Refer to FEMA Technical Bulletin Flood-Resistant
Material Requirements for Buildings Located in Special Flood
Hazard Areas (FEMA FIA-TB #2).

− Examine building support utilities to determine if they have
been elevated or otherwise installed according to plans to resist
flood damage.

− Collect the “as-built” Elevation Certificate prior to the final
sign-off.

− If used, complete and sign the plan review and inspection
checklist and place all inspection reports in the permit file.

� Post-Damage Inspections.  After a flood or any event that causes
significant damage, buildings located in flood hazard areas should be
inspected.  Some communities distribute flyers explaining permit
requirements and how future flood damage can be reduced during the
repair process.  Most homeowners do not realize that they may need
permits to repair and restore damaged buildings if they are in flood
hazard areas.  Damage that may meet the “substantial damage”
definition must be addressed in accordance with the applicable
provisions of the I-Codes™ (see Section 3.5).

4.10 Enforcement and Violations

Proper enforcement of the floodplain management provisions is a critical
part of a community’s responsibility under the NFIP.  During construc-
tion, violations of these provisions are to be resolved as soon as possible
after discovery and before further construction takes place.  What may
appear to be a minor violation could end up being expensive when the
owner purchases NFIP flood insurance.  A community’s standing in the
NFIP depends on making a good faith effort to successfully resolve
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__________
�

__________

Communities are
encouraged to consult
with either the NFIP
State Coordinator or
the appropriate FEMA
Regional Office prior
to issuing a variance
from the floodplain
management provi-
sions.

__________
�

__________

__________
�

__________

Even if allowed by a
properly issued
variance, NFIP flood
insurance on a build-
ing that is only one or
two feet below the
BFE may cost two to
three times more than
if the lowest floor of
the building is at the
minimum elevation.

__________
�

__________

violations.  By allowing any violation to go unresolved, the community
may set a precedent, making it more difficult to take future enforcement
actions.

Perhaps one of the more persuasive arguments for adopting the I-Codes™

is to consolidate enforcement authority for flood resistant design and
construction provisions.  The building department typically has mecha-
nisms in place to aggressively handle code violations, while planning and
zoning departments may not.

4.11 The Variance Process

For the purposes of the NFIP, a variance is a grant of relief from the
application of the NFIP floodplain management requirements.  A
variance allows construction in a manner that is otherwise prohibited.
Variances are granted for floodplain management purposes only.  A
community may issue a variance to allow a building to be constructed at
variance to the minimum NFIP provisions, but NFIP flood insurance will
still be rated according to risk and might be prohibitively expensive.

The primary goals of the flood resistant provisions of the code are to
reduce damage, and to protect public health and safety for the entire
community.  Achieving these goals also results in disaster resistant, more
livable communities.  Very few variances to the floodplain management
provisions can be justified.  A variance should not be granted if a
proposed activity increases the susceptibility of buildings and people to
flooding and flood damage.

As a guiding principle, a variance should pertain to the unique character-
istics of the land itself.  A properly issued variance may be granted for a
parcel of land with physical characteristics so unusual that complying
with the code would create an exceptional hardship for the applicant.  A
variance should not be granted based on the personal circumstances of an
individual.

The 2000 International Building Code.  Section 112 creates a board of
appeals to hear and decide appeals of orders, decisions, or determinations
made by the building official.  Specific requirements, considerations, and
conditions for issuing variance from floodplain management requirements
can be found in Appendix G Section 105.
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The 2000 International Residential Code™.  Section R112 creates a
board of appeals to hear appeals of orders, decisions, or determinations
made by the building official.  The board of appeals has specific
responsibilities related to flood hazard area development:

� R112.2.1 requires the board of appeals to evaluate the building
official’s finding regarding the value of proposed improvements to
existing buildings to determine if the work constitutes a substantial
improvement, and

� R112.2.2 sets forth specific criteria, consistent with the minimum
NFIP requirements, to be applied in the review and consideration of
variances to the minimum flood hazard area criteria.




